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Action and Reaction of Dynamo-electric Machines. 





We regret that the limited space at our command will 
not permit us to give a complete report of Mr. C. M. Mail- 
loux’s interesting lecture on the above subject, before the 
New York Electrical Society, on Friday, Feb. 23. Mr. 
Mailloux has for many years devoted his attention to elec- 
tric lighting, making the dynamo-electric machine a special 
study, and that he is qualified to discuss such an intricate 
question, the articles on electric lighting contributed to our 
columns amply prove. In fact, many portions of his lec- 
ture embodied new and interesting additions to our knowl- 
edge conconcerning dynamo-electric machines, and as such 
possess undoubted value. 

Mr. Mailloux first traced the relation of scientific knowl- 
edge to invention, and showed that progress in the one is 





a measure of the progress in the other. Great inventions 
are the landmarks of principles, and perfection in any art 
advances hand in hand with the accumulation of our knowl- 
edge of principles. 

The scientist establishes principles ; the inventor applies 
them, The dynamo-electric machine is a striking instance 
of the mutual relations between science and invention; 
with each advance in the knowledge of its fundamental 
principle a new and improved type of the dynamo-electric 
machine came into existence. The same thing goes on to- 
day—we study the dynamo-electric machine precisely as 


the physiologist does the human system, and note every’ 


action and reaction taking place, to learn the very essence 
of its functions, and to find wherein we may improve on 
the useful results obtained. The perfection to which the 
dynamo-electric machine has attained is truly remarkable, 
if we bear in mind the very brief period of its ‘‘adolescence,” 
which scarcely extends over five years. 

Will perfection end here? Most certainly not. Compe- 
tition between the various systems will make the question 
of greater perfection and improvement the all-important 
one; in point of fact, we have only begun to see the neces- 
sity of a closer study of the dynamo-electric machine. We 
have always been content to make our dynamos by the 
‘“‘cut-and-try” method; but now we must make them by 
the scientific method, because we do not wish to trust to 
chances in seeking for better results, and it is for this rea- 
son that every scrap of information gathered here and there 
on the subject is of great value. 

There is much that we already know about the actions 
and reactions in dynamo-electric machines, but there is yet 
more of which our knowledge is ‘very vague and insuffi- 
cient, from the fact that there-is here involved the pheno- 
menon of ‘‘action at distance,” the most absorbing and at 
the same time the most perplexing question in the whole 
domain of physics. 

From the days of Descartes and Newton to the present 
time the whole world’s wisdom of thought and of research 
has been concentrated on this question, and yet it cannot 
be said to have been answered satisfactorily. Here isa 





dynamo-electric machine; it consists of an armature revolv- 
ing within a cylindrical space between two magnetic poles. 
This armature does not touch these poles, but revolves 
clear from them, and yet it behaves as if some great me- 
chanical power were at work on it and opposing its motion. 


If there were a material communication through which | in 


pressure or leverage of any kind could be exerted, then we 
might understand the action taking place; but imagine a 
lever whose fulcrum rests upon nothing! It is almost in- 
conceivable to the human mind. This action at a distance 
in the dynamo involves many a phase, and indeed many 
a mystery, with which we are yet laboring in our efforts to 
analyse the actions and reactions to which it gives rise. 

The object of the lecture, the lecturer said, was to call 
attention to some new properties of lines of magnetic force 
and to show their value in interpreting these actions and 
reactions. Lines of force are the machinery—the levers by 
means of which magnetic systems act at a distance, and 
exert attractive or repulsive influence. 

After describing the properties of lines of force, as ob- 
served by Faraday, Mr. Mailloux proceeds to describe the 
property of resiliency, which, he said, he believed he was 
the first to observe. He had noticed that lines of force 
could be bent from their course by the motion of a piece of 
iron in a magnetic field, but that this displacement has a 
limit, depending on the tension of the lines of force. By 
means of a ring made of elastic wire, he illustrated the 
rise of tension in the different portions of a line of force 
with varying degrees of distortion, and stated that just as 
the elasticity of this wire resisted distortion in any direc- 
tion, and tended to assert itself and to resume its original 
equilibrium, so the lines of force constantly exhibit a ten- 
dency to return to their natural position in the magnetic 
field. 

He had noticed that when a line of force was distorted 
or bent out of its course too far, it instantly sraightened 
back as quick as a flash. The first man to observe the 
phenomenon was a Mr. Gary, of Boston, whose experiment 
was considered by him a proof of a neutral linein front of 
the poles of amagnet. The world was made familiar with 
this experiment, and it had attracted the attention of the 
whole scientific world, from the fact that the phenomenon 
had never been truly accounted for. 

It was while experimenting on this phenomenon, in the 
latter part of 1878, that the lecturer had first noticed the 
property of resiliency in lines of force. He was the first 
one to give a true theory of this action. He performed the 
experiment for the audience ; a little iron screw was placed 
on an iron armature held at a short distance from the 
poles of a horse shoe magnet, and it remained suspended by 
the induced power of the armature ; on moving the arma- 
ture nearer the poles, thescrew dropped, at a certain point, 
as if the armature had suddenly lost its polarity, but the 
screw being replaced it would still remain suspended, 
though a slight return motion would cause it to drop in- 
stantly. 

The lecturer then proceeded to show, by means of dia- 
grams and black-board illustrations, the distribution of the 
lines of force in both cases. These lines were so different 
in distribution from what our conception of the magnetic 
field of the ordinary horseshoe magnet, that he thought 
many would feel like doubting its aecuracy ; it was rather 
fanciful and queer. But yet it was the real condition, be- 
cause he had on the table some magnetic spectra made 
with iron filings, that looked exactly like these diagrams 
as anybody could see. 

Fig. 1 represents one of these spectra, the poles of the 
magnets being supposed to face the observer; and the 
armature being placed at a slight distance from each pole. 
It is seen that the character of the distribution is strangely 
altered, as may be seen by comparison with the lines of 
force above the poles where they are unaffected. 

Their most remarkable peculiarity is that they are bent 
inward to fall into the armature at each end, the radius of 
curvature being strikingly short. 

Fig. 2 shows the same magnetic field after the armature 
has come into contact, It is seen at once that the distri- 
bution of the lines of force is more nearly normal; it is 
evident also, that the lines of force must have straightened 
themselves at some period of the transition between the 





spot indicated in Fig. 1 and this, This straightening or 
resiliency of lines of force does not happen simultaneously 
in all of them, but it takes place in each individually, as 
it comes to the point where the controlling power of the 
iron is exceeded by the tension of the lines of force. Thus 
the Gary experiment, he had found that with several 
small screws placed side by side along the whole length 
of the armature, they dropped one by one, beginning from 
the centre and working toward the ends. 

The lecturer then showed several modifications of these 
experiments, with special reference to explaining how 
similar actions take place in dynamo-electric machines. 
He gave an interesting explanation of the manner in 
which lines of force are cut in polar armatures, taking the 
simplest form, Pixii’s, as an example, The lecturer then 
passed on to “‘Ring” armatures, which he considered of 
much more importance, from the fact of their greater use 
in the modern dynamo. There had been some question 
among physicists as to the exact theory of such armatures. 
The field was divided, some believing one thing and others 
believing another. Some maintained that there were only 
two kinds of induction in the Gramme ring; others saw 
three or more. Among the scientists who have given this 
subject their attention was the Count du Moncel, the 
learned editor of La Lumiére Electrique, who had ad- 
vanced a theory of induced currents of a new kind, which 
he called currents of ‘‘interversions of polarity.” The 
diagrams of M. Du Moncel’s article were reproduced and 
his theory was criticised at considerable length. The 
lecturer showed te this kind of induction really took 
place by a ion of the lines of force from side to 
side of the magnetic field, illustrating his descriptions with 
several magnetic spectra. These magnetic spectra showed 
that M. du Moncel had not the true notion of the action 
and reaction which takes place in such a magnetic field, 
for his diagram of the distribution of lines of force in an 
induced bar in front of a magnetic pole was not at all 
accurate; it had evidently been drawn from theory, while 
these shown here had been drawn by the magnet itself, 
It was then shown that with a magnetic ring revolving 
concentrically on acentre between two magnetic poles, 
(Fig. 8) no translation of the lines of force can take place, 
and that, consequently, the induction of currents by in- 





Fia. 2. 
terversions of polarity in such an armature was not a 
reality ; it was only a misapprehension that had led to that 
theory. 

The next point shown was how the magnetic effect pro- 
duced on the ring by the current reacts on the magnetic 
field and bends the lines of force out of their course. (Fig. 4.) 
Every time a section of the armature is short-circuited at 
the commutator these lines of force tend to straighten 
themselves, and in so doing they react on the wire of the 
armature, giving rise to local currents, Theadvantages of 
massive magnets were here shown by a reference to M, 
Marcel Deprez’s *‘ characteristic” curves. Reference was 
alsomade to the formand shape of the armature and to 
the circumstances which tend to the best results, The 
lecturer then reviewed the actions and reactions which 
occur in the field magnets. He pointed out by means of 
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diagrams the disadvantages of field magnets of the 
Siemens type, where the armature revolves in a plane at 
right angles to the width of the field magnets, and showed 
how the rapid periodical rebound of the lines of 
force in the neighborhood of the armature could produce 
oscillations in the whole system of lines of force that 
emerge from the magnets at a distance from the armature, 
and that inductive reactions take place. Such machines 
show greater disturbances in their field circuits because the 
length of wire acted upon is greater upon in greater when 
constructed on the shunt principle, specially if the margins: 
of the pole-pieces were tapered to a sharp angle, as is the 
common practice. The induction which takes. place by) 
the reaction of the field magnet cores upon the wire sur- 
rounding it is a very important item. In most all cases it 
isa great detriment, because it only impedes the current 
by opposing actions, and makes it fluctuate. He illus- 
trated this by an interesting experiment. A small motor 
was included in a battery circuit, with a solenoid of many 
turns, Self-induction took place in the solenoid at 
every change of commutation, with each wave of current, 
and ‘this undoubtedly interfered with the motor, which 
would probably revolve faster if the same wire were 
placed in a straight line so as to exert no reaction on itself. 
Now, on introducing a bar of iron inside the solenoid, the 
number of lines of force oscillating with each wave of cur- 
rent was greater, and the reaction on the general current 
became more marked, as shown by the motor, whose speed 
decreased nearly one-half. The method of studying such 
oscillations in lines of force in the magnetic fields of dy- 
namo-electric machines, first used by the lecturer, was 
also exhibited. A small coil of fine wire was placed at a 
distance of a few inches from the solenoid, while connected 
with a Bell telephone by means of flexible conductors. 
Every oscillation makes itself perceptible at the telephone 
asa noise, When this coil is held in the plane of the lines 
of force, little or no effect is produced at the telephone, 
but when it is held at a right angle to their course the 
sounds are quite loud, their intensity being greater the 
nearer the coil is placed to the source of action. 

Mr Mailloux then passed on to the consideration of the 
various means of preventing the self-induction in field 
magnet circuits, and he described fully Mr. Keith’s dyna- 
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mo, which possesses features of interest in this relation. As 
we hope soon to publish a complete account of this inter- 
esting machine we will pass these details by. Asa phase 
of the reactions which take place in field magnet circuits, 
attention was called to the curious phenomenon observed 
with the Griscom motor. It was noticed by Mr. Griscom 
that if the current passes through the armature only, and 
motion is imparted to it by the current, this, motion in- 
creases very much the moment the field circuit is short- 
circuited. Many theories have been evoked to explain 
this phenomenon, the most generally accepted one being 
that_the polar ends of the armature act inductively 
on the wire of the field magnet as they revolve 
past, and that this induced current magnetizes the field 


and circular, the wire being placed very favorably for 
such an action; nevertheless it is found that this is not 
necessary. The phenomenon will take place with a mag- 
netic field of any shape whatever, which disproves the 
above theory. According to Mr. Mailloux, the true ex- 
planation of the fact is to be found in Lenz’s law, 
and the reactions may be considered as being ‘‘ Lenz 
effects.” The armature, being strongly magnetic, of course 
magnetizes the field magnet; now while the field circuit is 
open this magnetism falls as soon as the polarity changes 
in the armature; but, on the contrary, if this circuit be 
closed, then the magnetism does not disappear. The mo- 
ment the lines begin to collapse they cut the coils around 
the magnetic cores and produce a current tending to op- 
pose this collapse or demagnetization, and to make it re- 
main as it is; at every turn of the armature it magnetizes 
these cores a little more, and, as the magnetism thus falls 
more slowly than it is made to rise, the effect is the same 
as if the magnet were permanently magnetized. In Mr. 
Keith’s machine this fact was clearly demonstrated. At 
every alternate quarter of a revolution, the field magnet 





eircuit is short-circuited on itself by an automatic contriv- 
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ance at the commutator. It is found that. not only the 
magnetism of the field incteases rather slowly atistarting, 
but that it also diminishes slowly at stoppifg: At start- 
ing, duringethe rise of magnetic intensity, the Lenz effects 
are such as to oppose the rise; while during the fall they 
oppose it equally. If we take any electro-magnet and 
place a rapidly rotating commutator that will short-circuit 
it for a portion of each revolution we will observe the 
same phenomenon.. 

In conclusion, Mr. Mailloux referred to the dynamo- 
electric machine of the future, and said that much re- 
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mained to be done before it became perfect. He quite 
agreed with Prof. Sylvanus Thompson that at present 
there is no such thing as a “best” machine. Almost all 
machines have good features, and they also have bad ones. 
A selective process must be followed by the electrical engi- 
neer in weeding out the bad from the good, and it’ is for 
this reason that the inner mysteries of the dynamo possess 
such an interest to him. It is by studying the actions and 
reactions in all cases that he will be enabled to determine 
how to make the ‘‘ best” machine, 
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Improvements in Telephones. 

Monsieur L. Maiche, a well-known electrician of Paris, 
has invented several improvements in telephones, etc., of 
which I will try to give American electricians a descrip- 
tion. With regard to simpliclty, the telephone as invented 
by Professor Bell is all that could be desired ; but, unfor- 
tunately, it is subject to frequent derangements, mostly 
caused by the expansion and contraction, from atmospheric 
changes, of the pieces of which it is composed. 

In the United States the cases of the Bell telephones are 
made of ebonite, while in Europe wood is substituted. 

Fig. 1 represents the view and cut of a new disposi- 





Fia. 1, 


tion of this telephone. Here we find the top or cup part 
of the case made of brass, nickel-plated, into the lower 
part of which the permanent cut magnet-bar is screwed 
and rigidly held by means of a brass nut, as shown in the 
figure. The head of the magnet-bar terminates in a little 
soft iron bar, which goes through and forms the core of the 
bobbin. The diaphragm is held, as usual, by the cover 
and, lastly, the magnet-bar is inclosed in the wooden 
handle, the expansion or contraction of which can in no 
way affect the adjustment of the instrument, This new 


pearance to the telephone, assumes a permanent adjust. 
ment and gives excellent results as a receiver. 

Figs. 2 and 8 show the front and side views of the mi- 
crophonic transmitter of M. Maiche. The principle upon 


—ow- 





Fia,. 2 


| which it works is similar to that of the Crossley, Ader and 


other like telephones. The diaphragm is square in form 
and made of dry pine, on the under side of which is affixed 
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the microphone. This consists of three pieces of carbon 
screwed crosswise on the diaphragm, and twelve little 
pencils of the same material. These latter are loosely laid 
in the holes previously pierced in the cross pieces, the 
whole resembling a sort of gridiron, as shown in Fig. 4. 
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The primary circuit is connected to the right and left- 
hand carbon cross pieces. As there are twenty-four 
holes, there are consequently twenty-four contacts 

Fig. 5 shows the exterior view of what M. Maiche 
calls his ‘‘electrophone.” It is composed of a sort of 





Fig, 5. 
frame into which is fixed the microphonic diaphragm, in- 
duction coil, etc., with two of the modified Bell receivers 
on the outside. 

The instrument is intended for.Jong line telephony. It 
is said that conversation between Paris and Nancy—a dis- 
tance of 220 miles—has been carried on through it with 
perfect satisfaction. 

Of course the microphonic arrangement is the principal 
part. It consists of three, four and sometimes six distinct 
microphones fixed to the same diaphragm—a sort of com- 
pound microphone. Each of these microphones is com- 
posed of a swinging armature, on the end of which is a 
carbon ball. This ball rests against a thin pastil of car- 





disposition gives a well-proportioned and handsome ap- 


bon glued to the wooden diaphragm. All the pastils are 
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connected together, as are also all the swinging arma- 
tures. 

Fig. 6 gives a view of the “pile Maiche.” It is well- 
known that the action of most batteries is limited, as to 
durability, by the coatings of salts and oxides which, in 
time, will cover all metals attacked by acids, and there- 
fore will offer a great resistance to the production and to 
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the passage of the current. This resistance becomes so 
great that the battery in time ceases to act. In the new 
battery the simple action of the air on the materials com- 
posing it suffices to cleanse them ; so that the battery only 
ceases to work when the zine is entirely consumed. This 
battery was fully described in a previous number of this 
journal. 

I will mention one more improvement, which consists 
in transforming the batteries known as the “ Leclanché 
peroxide of manganese battery” into accumulators of 
electricity. When one of these Leclanché batteries is 
worn out, it will suffice to send through its elements the 
current of a dynamo-electric machine, such as the 
Gramme. This current reduces the oxide of zinc, 
leaving the zinc in its former metallic state, and return- 
ing the oxygen taken from the zinc to the manganese ; 
thus the battery is renewed and ready to work. 

Paris, France, Feb. 26, 1883. R. G. Brown. 


NOTE BY THE EDITOR. 

We wish to correct here a prevailing error, in which also 
the writer of the above description appears to partake, 
namely, that wood is more subject to be influenced by 
such atmospheric changes as disturb the adjustment of the 
Bell telephone than is the case withebonite. Itis true that 
moisture affects wood transversely and notebonite; but, on 
the other hand, heat affects ebonite very strongly in all 
directions and not wood in its longitudinal place, where- 
fore a pendulum made of a wooden rod is far less apt to 
elongate by heat and cause irregularity in a timepiece 
than a metal rod, and especially than a vulcanite rod, which 
is the worst of all. It is, therefore, a mistake to make the 
straight, long handle of the old form of Bell telephone of 
ebonite, because the heat of the hand expands it, and is 
apt to throw it out of adjustment, which it will not do 
when the handle is made of a kind of hard wood. Many 
who have compared wooden and ebonite telephones by 
practical use have found this out, and will agree with us 
that the wooden are the best. 
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Fundamental Principles of Electrical Science. 





BY PROF, P. H. VANDERWEYDE, M. D. 


No. 1, 

Electricity is one of those branches of Natural Philoso- 
phy of which the history of its first discovery, and of the 
successive gradual additions to our knowledge of its 
mysterious properties, with the various inventions based 
on these discoveries, forms the best and most complete 
course of instruction which may be presented to those 
who desire a thorough knowledge of a force which is one 
of the most influential factors in the economy of nature, 
and promises to be a still more influential factor in the 
future bigher civilization which is no doubt intended for 
the humap race. 

This close relation between the history of electrical 
science with the fundamental principles of the theory 
based on the phenomena which from time to time have 
been reveuled to those who made the investigation the 
purpose of their life, has induced us to treat electrical 
science from a historical point of view, convinced as we 
are that the best way for individual man to attain a 
thorough knowledge is the same way which the intel- 
lectual portion of mankind passed through, while in the 
course of centuries it saw the science gradually develop 
itself, very slowly at first, but with the most marvelous 
rapidity in our day. 

The slowness of the past development is strikingly 
shown by the fact that man had lived upon this earth for 
an unknown number of centuries, being utterly ignorant 
of the cause, origin or purpose of the most majestic 
electrical phenomenon, the thunder and lightning, which 
inspired him only with fear. It is not much more than 
one century ago that it was reserved for the American, 
Benjamin Franklin, to discover that it was a purely elec- 








trical phenomenon, but he found this by no means through 
his own unaided efforts, but by the labors of those who 
had preceded him for 2,330 years, and who gradually, 
one after the other, each adding his, sometimes appa- 
rently very small, but notwithstanding very important 
contribution to the stock of practical knowledge in this 
field of intellectual pursuit. 

At the head of these men stands a well-known 
philosopher, Thales of Milete, who was born 640 years 
before Christ, and wasthe founder of the old Greek 
school of natural philosophy. He observed that when 
amber is rubbed it attains the property to attract 
light bodies plaeed at a short distance from it, and he 
came to the very natural conclusion that there resides in 
the amber a certain power which is related to the then 
already known magnetic attraction. Five hundred 
years later, Theophrasius of Lesbos, a pupil of Aristotle, 
continued the observations of Thales, about the power 
developed by friction in the amber, which being called 
electron in Greek has given rise to the name of electricity, 
which means amber power. This latter word was 150 
years ago used in Northern Europe, and its translation is 
found in the books published at that period in Germany, 
Holland, Denmark, Sweden, 2tc. Theophrasius found that 
this power is not confined to amber, but exists also in 
other resins, sulphur, etc.; after this no progress was 
made for more than 1,600 years, a period during which all 
investigation of material nature was crushed, being con- 
sidered as sinful; the only intellectual pursuits considered 
worthy of man’s attention were literature and religious ex- 
ercises, such as prayers, ete., with the practice of the arts, 
architecture, sculpture, painting, music and poetry. 

But all this proved insufficient to elevate man kind out of 
what we now call the dark ages, and it was only the prac- 
tical investigation of nature and the abandonment of the- 
oretical speculation unsupported by experiment, that made 
an end to the deplorable condition in which man had sunk. 
It was chiefly the invention of printing in 1428 which was 
instrumental in placing human intelligence in more fruitful 
paths of pursuit, and after this great intellectual lever had 
done its work for 150 years, and induced investigation of 
nature by diffusing the knowledge thus far obtained,the 
English investigator Gilbert came forward and proved ex- 
perimentally that electric attraction was a far more uni- 
versal power than the magnetic and that it is destroyed by 
atmospheric moisture, which has no influence whatsoever 
on magnetic attraction; but he did not discover the polar- 
ity of electrified bodies, manifest by the electric attraction 
and repulsion, but considered electricity as a power which 
equally permeates the bodies. 

Another century elapsed without progress, but then an 
influential step was made by the discovery that electricity 
will effect repulsion as well as attraction. This discovery. 
so highly important to the knowledge of the nature of 
electricity, was made by Otto Van Guericke, who ex- 
plained it in a book entitled ‘*‘ Nova Experimenta Magde- 
burgica,” published in 1672. He is also considered to be 
the first who made an electric machine, based on his dis- 
covery of the difference between good and bad conductors 
(the latter being called insulators) and the diffusion of 
electric charges over good conductors. Stephen Gray ex- 
tended this knowledge by further observations on the 
propagation of electricity through conducting bodies, sup- 
ported by non-conductors. He also demonstated practi- 
cally that a hollow ball and a solid ball of the same diam- 
eter when charged equally with the same amount of elec- 
tricity obtain equal charges, which proved that the 
electricity diffuses itself only on the surface of conducting 
bodies, and does not penetrate the interior. He finally 
showed that there is some mutual action between elec- 
trified and magnetized bodies, of which however the 
exact nature was only discovered 150 years later. 

Half a century after Gray, the French investigator, 
Dufay discovered the two different electrical conditions, 
which determine the attraction or repulsion of electrified 
bodies, and he made the distinction between vitreous and 
resinous electricities, but this knowledge would have borne 
no fruit and no progress would have been made had not 
Benjamin Franklin appeared, whose penetrating mind 
when applied to this subject created a new era in electri- 
cal science, as from that time the discoveries have been 
manifold and the practial applications have followed one 
another in acontinually increasing ratio. He showed that 
two electrically excited bodies attract one another when 
their electricities are of a different nature, and repel one 
another when their electric charges are of the same nature, 
He not only discovered the polarity and distinguished the 
two electrical conditions by the positive and the negative 
signs -+ and —, but also estimated their amount, viz., the 
intensity of the electric charges. He is the founder of the 
unitarian hypothesis in the electrical theory, while his 
contemporaries, the French Dufay and Coulomb, adhered 
to the dualistic hypothesis of two electricities, vitreous 
and pesinous, 

The difference between these hypotheses is that Franklin 
supposed that all bodies have naturally a certain amount 
of electricity, which does not show itself until it is in- 
creased or diminished. When increased by some cause or 
other, it will tend to discharge itself on surrounding bodies, 
and we call it positively charged; when the natural amcunt 
is diminished it will tend to absorb electricity from sur- 
rounding bodies, giving rise to perfectly similar phenomena, 
and we call it negatively charged. According to the 





dualistic theory, there are two kinds of opposite electricities 
which, when mixed in equal quantities, neutralize one 
another by being balanced: one of those is the kind de- 
veloped on glass when it is rubbed, and therefore called 
‘* vitreous;” the other kind is developed on resin when 
rubbed, and is called “‘ resinous.” Either kind will tend 
to discharge itself upon surrounding bodies and attract 
them, unless they are charged with the same kind to an 
equal degree, when it will repel them; while each kind 
also attracts all bodies charged with the opposite kind. 
This attraction or repulsion furnishes the means to dis- 
tinguish ove kind of electricity from the other, by simply 
suspending a light body, say a cork ball, by an insulating 
cord, say a silk string, and charge it with theelectricity in 
question; if it then is repelled by a piece of glass excited by 
rubbing, it proves to be vitreous or +- positive; when at- 
tracted it proves resinous — negative electric. Inversely 
when the charged cork ball is repelled by a piece of resin, 
sealing-wax or amber, which previously has been rubbed, 
it proves to be resinous — negative electric, and when at- 
tracted it proves to be vitreous + positive. The signs + 
and —, or the terms positive and negative, are used re- 
spectively for vitreous and resinous electricities, even by 
those who adhere to the dualistic theory. 

We advise all who wish to become practically familiar 
with this subject, to repeat the experiments as far as re- 
ferred to in this article; to provide oneself with a glass 
rod, and if this is not obtainable, a piece of glass tubing, 
filled internally with melted resin, for the reason that the 
least moisture in it will largely diminish and even annul. 
electric manifestations, Rub this rod with a piece of flannel 
or leather covered witha very little of that cheap yellow 
bronze powder which is made of sulphuret of tin; this will 
produce positive electricity on the glass. <A thick stick of 
sealing-wax rubbed with the hair of cat skin will do the 
same for obtaining-negative electricity on the wax; having 
made those two preparations, some light bodies, such as 
pieces of straw, small feathers, pith or cork balls suspended 
or not, will be all that is needed to make a series of very 
instructive experiments, which it is needless to illustrate by 
figures. The main purpose of these experiments must be 
to verify practically what has been explained above. 

The suspension of the cork balls by a conductory 
linen thread will teach the difference of a conductor and 
insulator, especially if the linen thread is attached to a 
piece of metallic wire, held in the hand, when it will be 
found to be always attracted by either positive or negative 
electricity, because it will be impossible to charge it, the 
human body being a good conductor of electricity. When, 
however, two cork balls attached to the ends ofa linen 
thread are suspended from a glass rod in such a way as 
to touch one another, they will, when charged, possess 
equal amounts of electricity, and repel one another more 
or less, in proportion to the intensity of the charge. The 
amount of repulsion gives an approximate indication of the 
amount of the charge. Hence, they are used for the 
purpose of measurement, being inclosed in glass to keep 
off disturbing air currents; in this form they constitute the 
simplest form of electrometer, or electroscope, to which 
we will refer frequently in the future. 
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An Easy Experiment to Remove Frictional Elee-. 
tricity in Machinery. 





The Boston Advertiser says that Mr. F. W. Whiting has 
found a way to obviate the trouble caused by the genera- 
ting of electricity in cotton and woolen mills by the fric- 
tion of the belts on the pulleys. The electricity being 
generated by friction is static electricity, which is of great 
potentiality, and therefore dangerous to the life of an 
employé if the machinery is accidentally touched when 
highly charged. When Mr, Whiting first began his 
experiments at the Armory mill, at Manchester, N. H., 
he found that the principal belt, which made 400 revolu- 
tions per minute, generated so much electricity that when 
the oiler attempted to oil the machinery he was almost - 
paralyzed. Strange as it may appear, it only required the 
application of a very simple principle of electricity to 
remedy the entire evil. The earth is the great reservoir of 
electricity, and whenever there are proper conductors, the 
current finds its way by the shortest path to the ground. 
Going into the carding-room, Mr. Whiting attached a wire 
to one of the carding machines and carried the other end to 
the gas-pipe,to which it was fastened. Instantly all the trou- 
ble ceased, much to that gentleman’sdelight. While this 
probably would have been sufficient, he thought it be-t to 
draw off the electricity as rapidly as it was generated with- 
out its passing through the carding-machine; therefore 
he brought a rod of iron down from the ceiling to within 
a few inches of the belting, the upper part of the iron rod 
being connected with the gas or water pipes by a wire. 
At the lower end of the rod he fastened a brass bar, to 
which were attached a number of brass knobs, each an 
inch apart, they being brought up almost in contact with 
the belting. As fast as the electricity was formed most 
of it passed through these knobs, and thus through the 
iron rod, wire and water pipes harmlessly to the ground ; 
and what little did not doso,after being transmitted through 
the machinery, passed through the first-mentioned wire. 
Thus, with two ground wires, all the electricity was got 
rid of, ahd the serious difficulties it occasioned were 
obviated, 
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THE VARIOUS APPLICATIONS OF ELECTRICITY. 


The number of industrial pursuits entirely based on the 
direct application of electricity is very large and is increas- 
ing every day, while those in which electricity is an aid of 
secondary importance, but very useful, is larger still. In 
fact, we appear to be reaching a period when there will 
be scarcely any pursuit not depending directly or indirectly 
upon this subtle agent. 

The pursuits depending directly upon the application of 
electrical science are in the first place telegraphy and tel- 
ephony and the manufacture of the apparatus, materials, 
and tools used in that now so important branch which 
gives an income to thousands and benefits millions of men. 
Next we have electrotyping, so important to the art of 
printing that we scarcely can do without it; electro- 
plating is another pursuit of the most extensive 
application by reason of its great usefulness, enabling us 
to make metallic deposits on surfaces which it is impossi- 
ble to cover in any other way. Then again we have gen- 
erators of light for illuminating purposes, an art which at 
present is progressing at a rate unparalleled in the history 
of industrial enterprises ; the production of high tempera- 
ture for metallurgical and other purposes is another appli- 
cation, of which also surgery has taken hold for the appli- 
cation of cautery ; while the modern medical art considers 
electricity in its diverse forms, properly applied, as a most 
valuable remedial agent. Next we have the transmission 
of power by electric currents, and last, but not least, the 





. extraction of metals in mining operations, and especially 


for noble metals, where the value of the product justifies 
more expensive appliances; such asin the case of gold 
and silver. 

Several years ago one of our American manufac- 
turers of dynamo-electric machines for plating purposes 
announced that he would furnish such machines as 
were adapted to reduce to advantage copper from 
solutions obtained from certain copper ores, As long 
as galvanic batteries had to be used for the generation 


of electric currents, they were very expensive commodi- 
ties, costing 1 Ib, of zinc and 2 Ibs. of acid for every 
1,200 thermal units, but when electric currents can be 
obtained by the dynamo-electric machine at a far 
cheaper rate, the reduction of metals from solutions by 
means of electric currents becomes a practical process, 
as well as electric illumination, which was not practicable 
by galvanic batteries, for the simple reason that it was 
too expensive. 

We hear now that Mr. G. Barker, of. London, has 
succeeded in making an important improvement in the 
extraction of gold from its ores with the aid of the electric 
current produced by a dynamo machine, while the process 
has been adopted by the Electro-Amalgamator Company, 
and is in successful operation in Southwark. The im- 
provement is based upon a discovery made long ago by 
Becquerel, in France, that a sufficiently strong electric 
current will correct the ‘‘sickening” of the mercury, 
which results, if the ore contains pyrites, such as’ sul- 
phurets of iron, copper, or arsenic, and which ‘‘ sickening” 
causes the mercury to lose its power for dissolving gold. 
This, of course, results in great less, as thus gold 
is washed away which should be retained by the 
mercury. In order to aid our readers to understand 
this, we will only say that in the stamping mills the 
gold ore or gold quartz is crushed in contact with a 
little mercury, and passed with plenty of water 
over an inclined amalgamated copper plate, when the 
amalgam of gold and mercury will adhere to the plate, 
while the sand or crushed quartz will be washed away. 
The copper plate is then scraped off, the pasty amalgam 
put in a retort, and the mercury distilled off, when the 
gold remains as a porous lump. The invention of Mr. 
Barker consists in connecting the copper plate, which may 
have grooves or reeves containing some extra mercury, 
with one pole of a dynamo machine, while the other 
pole is attached to horizontal strips of copper, touching the 


.| water over the amalgamating mercury. The current thus 


produced will purify the mercury by causing the electro, 
positive metals or compounds to be driven out, and pro- 
moting the absorption, or rather solution, of the more 
electro-negative gold by the mercury. 

It is well to add that Becquerel, in his system of ex- 
tracting gold by amalgamation, only employed galvanic 
batteries, giving currents which were obtained at the 
expense of employing zinc, for the simple reason that dy- 
namo-electric machines were not known in his time. The 
weakness of these currents and the great expense of mak- 
ing them stronger by colossal batteries are the reasons why 
the process has not been earlier introduced, and had to 
wait for improvements in the art to furnish cheap 
electricity in abundance, 

This, no doubt, is only the beginning of a revolution in 
various metallurgical processes which we look forward to 
with confidence. 








CONSIDERING that thousands of persons are connected 
with pursuits in which they would be benefited by a solid 
knowledge of the fundamental principles of electricity, 
and that such knowledge is often of paramount necessity, 
while very few have the opportunity of attending special 
courses of instruction in that science in colleges, even if 
we had them, which is not the case, we have concluded to 
commence in THE OPERATOR AND ELECTRICAL WORLD a 
series of articles for the benefit of readers who want to 
take up the study of electricity. The author will endeavor 
to explain in simple language those fundamental principles 
on which the science is based. As will be seen at the close 
of his first instalment, in this number, he recommends the 
reader to make the experiments described. We call special 
attention to this recommendation. No branch of natural 
science can be thoroughly understood by reading 
alone, nor the facts clearly remembered. This ex- 
perimenting serves various purposes, Things which 
are seen impress themselves more clearly upon 
the mind than those only heard about or read about. 
The things seen remain better in the memory ; in fact, are 
never forgotten by a normal brain, which. may frequently 
forget things read; especially when perused without 
mental effort to understand them, and still more fre- 
quently when merely learned by heart as a lesson. This, 
by the way, is the great mistake must teachers of our pub- 
lic schools make, who pervert instruction which should 
train the mind into mere exercises of the memory, by 
causing the pupils to learn lessons in books in a parrot-like 
manner, without caring if the meaning be understood. 
There is another reason why experimenting is to be rec- 
ommended; it trains the hands in doing and the 
senses in observing, as wellas the mind in judging about 





the things observed, whether the experiment succeeds or | 


not. The failure of an experiment teaches as much as 
the success, when the cause of the failure is 
traced; and it is especially for the latter reason 
that no one can hope ever to become an electrician by 
reading alone, without devoting some time to practical 
and extensive experimenting. Such as have occasion may 
with great benefit attend courses of experimental instruc- 
tion. This is, of course, far better than reading alone, 
and in all schools the various branches of natural science, 
such as chemistry, optics, electricity, magnetism, etc., 
should be experimentally treated, instead of being dis- 
posed of, like history and other literary exercises, by books 
alone. Still, the best course of experimental instruction 
will not make so good a scientist as is the case when a 
learner sets his own hands to work, and arranges his own 
apparatus, or, still better, makes it himself, This is the 
way to the success achieved by Franklin, Ampére, Fara- 
day, Morse and others; this is the way discoverers and in- 
ventors have pushed and worked themselves forward. 





‘* RomE, the mother of civilized nations, honors in Pro- 
fessor Morse a young nation which is splendidly paying 
her debt to antiquity.” These were the words of Signor 
d’Amico in his speech at the unveiling of the Morse 
memorial tablet in Rome last Monday—the homage of the 
Eternal City to the most illustrious American of our age, 
Professor 8. F. B. Morse. From the Seven Hills the kindly 
sentiment comes across the sea, and is reverently dropped 
over the grassy mound at Greenwood. How well America 
is paying her debt to antiquity is best illustrated by the 
names of Franklin, Priestley, Henry, Morse, Edison, Bell 
and Gray. Professor Morse spent a year in Rome, and was 
charmed with the glories of Italy. He owed his success as 
an inventor as much to his artistic taste and love of form 
and symmetry as to his down-east laborious instincts ; 
and, with a mind naturally refined, delicate and apprecia- 
tive, he found everything to encourage its bent under the 
sunny Italian skies and amid Rome’s wonderful records 
and relics. His home at Locust Grove, near Poughkeepsie, 
was built on the plan of an Italian villa, and of Italia 
decorations he was proud to wear the Cross of a Knight of 
Saints Lazaro and Mauritio, 





THERE is no doubt but that at no distant day telegraph 
lines, at least in the large cities, will have to be put under 
ground, and that we must ultimately follow the example 
just set by Prussia, and now followed in many other 
countries, as well as in some of our own cities, and pro- 
vide suitable subterranean cable systems. There is also no 
doubt but that then the interference of electric currents, 
which produce inductive influences, as well static as dy- 
namic, and which now so much annoy those who use tele- 
phones, will then be largely increased by the necessary 
greater proximity of the wires. It is, therefore, important 
to give some attention to the means employed or sug- 
gested to overcome these difficulties. In view of all this, 
we believe that a translation of an instructive article by 
one of the principal electricians of the age, Count Th. Du 
Moncel of Paris, on the subject, and which we give in this ° 
number, will be read with interest by many of our readers. 
The article was called forth by the presence in Paris of 
Mr. O. Lugo of New York City, who is attempting to in- 
troduce his patent solenoid cable in France. It will be 
seen that Count Du Moncel’s opinion is not favorable, but 
as a true scientist, he prudently adds that it is only his 
belief ‘‘ until proper experiment has decided,” meaning 
thereby that then his belief will become conviction either 
ene way or the other. We may add here that Mr. Lugo’s 
patent for the solenoid cable has resulted in a New York 
company, of which the stock has for some time past been 
a subject of extensive speculation in Wall street, fluctuat- 
ing to the most extreme figures. According to the stock 
exchange reports, the shares of $100 have been as high as 
$1,000 or $2,000, and afterward down again, so that they 
were sold at $60—though they were never quoted at that 
figure—all according to the experiments being supposed or 
reported favorable or unfavorable; for a time the stock 
was unsalable, until lately, when for a short time it went 
up again, on rumored favorable reports from England and 
France. 





A goop thing for speculators to remember is that after 
the Western Union had absorbed the American Union it 
was freely admitted that the former company paid more 
for the American Union than it was really worth, but that 
it was worth that much to the Western Union to get its 
lively rival ‘‘out of the way.” The Western Union has 
now—in the face of the declaration of Dr. Green, made at 
the last annual meeting, that it would be necessary to buy 
up other competing companies—just paid $15,000,000 for 
the Mutual Union. The lines were, by its own showing, 
worth just half that much, as was shown during the argu- 
menton Mr. Reiff’s suit on the 24th ult. In that case, 
Ex-Judge Green, for the Mutual Union, submitted the 
affidavit of Mr. William H. Fairbanks, a builder of tele- 
graph lines, to the effect that the lines of the Mutual Union 


‘Company ‘‘ were more valuable than any other lines he 


had constructed, except the Postal Telegraph, and were 
worth fully $7,500,000, and to the Western Union worth 
much more than that,” 


—_————— 


THERE are in the Signal Corps many educated and de- 





serving men who should receive the full benefit of the law 
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which provides for the promotion annually of two of the 
enlisted force to the grade of Second Lieutenant. Since 
the Corps has been established there have been, we be- 
lieve, only four such promotions, yet we are told, over the 
signature of the General of the Army, that General Hazen 
has at work “sixteen captains and lieutenants of the line, 
whose proper companies suffer in. discipline and care for 
want of these very officers.’’ Gen. Hazen can find many 
of his sergeants worthy of promotion, and he should, at 
least, abide by the letter of the law, which permits the 
promotion of two of them each year. It is the contrary 
course pursued by Gen. Hazen which has afforded Gen. 
Sherman the chance to write (December 30, 1881) with 
more truth than poetry that the Signal Service ‘‘ has out- 
lived its usefulness, and should be abolished.” 





THE Wheatstone department in the Western Union main 
office in this city was opened for business on the morning 
of March ist. The results, so far, are considered quite 
satisfactory. The only circuit at present in operation is 
between New York and Chicago, with repeaters at Buffalo, 
N. Y. The Wheatstone system somewhat resembles the 
American Rapid automatic system in the manner of pre- 
paring messages for transmission, but the mode of transmis- 
sion and reception of business is widely different. The 
maximum speed of the Wheatstone transmitter is about 
250 words per minute. Mr. Jay Gould, General Eckert 
and others connected with the management of the West- 
ern Union inspected the system very thoroughly last 
Wednesday. During their visit Mr. S. L. Smith, of the 
Wheatstone department, perforated some business at the 
rate of 64 words per minute. 





THE tablet just unveiled in Rome could not have better 
expressed Professor Morse’s fame than in the sentence 
‘* The telegraph is his monument,” thus calling to mind 
the words of the late William Cullen Bryant uttered twelve 
years ago: ‘Every telegraphic station is such a memo- 
rial; every message sent from one of these stations to an- 
other may be counted among the honors paid to his name. 
Every telegraphic wire strung from post to post, as it 
hums in the wind murmurs his eulogy. Every sheaf of 
wires laid down in the deep sea, occupying the bottom of 
soundless abysses, to which human sight has never pene- 
trated, and carrying the electric pulse, charged with the 
burden of human thought, from continent to continent, 
from the Old World to the New, is a testimonial to his 
geeatness. * * * * The great globe itself has become 
his monument,” 

EVERY operator has been annoyed in his time by the 
shocking cbhirography of some of those who patronize the 
wires, and therefore few of them will shed tears over the 
vexatious predicament of Mr. W. D. McAdoo. It was Mr. 
McAdoo they spoke of so highly, and who keeps the hotel 
in Greenboro’, N. C., but when he ordered a pane of plate 
glass from a New York firm he wrote so wretchedly bad 
that ‘‘ inches” were read ‘‘ feet.” The firm had to order 
the enormous glass from France, at a cost of $3,100, and 
Mr. McAdoo has now lying on the wharf at Norfolk the 
largest pane of glass in the world, one inch thick, and too 
large even for transportation over the railroad, since it 
will not go through atunnel. He is in doubt whether to 
transport his hotel to Norfolk or the pane of glass to his 
hotel at Greenboro’, but he freely admits the necessity of 
his practicing penmanship. 

THR cutting of the Mutual Union lines by the authori- 
ties of Chicago and the threat to cut the Western Union 
wires on the.first of May, if they shall not then be placed 
underground, seems to us like the exercise of despotic 
power and only second to lynch law itself. Chicago is a 
prosperous city, with many and intricate business interests 
connecting it with the outside world, and its merchants 
can scarcely afford to uphold their municipal officers in 
such wild and arbitrary measures. It takes time to bury 
the wires, but meanwhile an overhead line is better than 
none, and we believe that after isolating herself for a week 
from the telegraphic world, Chicago will ruefully admit 
the force of this argument. 


WE were much shocked to hear a rumor that the gallant 
soldier-telegrapher, Col. John Lenhart, is the veritable 
“* Number One” for whom everybody is on the alert now- 
adays. Colonel Lenhart is Number One in many respects, 
and should therefore not lose his temper, as did General 
McAdaras under this base accusation. The Colonel is a 
number one example of the eld school operator—graceful 
but courtly, genial and rich in conversation, as ready with 
the pen as with the sword, and fond of a good dinner. It 
has been well observed that all great men have been good 
natured, and Colonel Lenhart enjoys life too well to spoil 
it by ill-temper over vile insinuations of this kind, 





THE honors paid to the memory of Professor Morse in 
Italy this week, and the}consequent re -awakening of many 
tender memories on this side of the ocean, reminds us of 
the well-known sympathy with and regard for the work- 
ing operators cherished by Professor Morse. It was his in- 
tention, as we are told by Mr. J. D. Reid, to endow some 
annual memorial gift for the competition of the operators 
of America, a project which was prevented only by busi- 


ness entanglements. The idea is a good one, however, and 
may yet be improved upon by some philanthropic disciple 
of the Father of the Telegraph. 





THE Postal line is making rapid progress, and with its 
capital of $21,000,000 to commence with will make a 
formidable opposition. In addition to reaching Chicago 
at once, its managers promise to construct trunk lines ex- 
tending from New York to San Francisco and to all other 
large cities of the United States, Canada and Mexico, and 
to connect with Atlantic cables and with the Mexican and 
South American system of cables. There is plenty of 
room for such enterprise, and we hope to see it vigorously 
pushed. 


On Tuesday last the Senate of Pennsylvania made a vig- 
orous protest against telegraphic consolidation by passing 
without a single dissenting vote the bill to escheat to the 
State the lines of companies which consolidate. The bill 
now goes to the lower house, but even if passed there and 
signed by the Governor it cannot be made to operate back- 
ward so as to cover the recent consolidation. An ex post 
facto law is unknown to our Constitution. 





RATHER a queer wedding was celebrated in the West- 
chester County sheriff's office at White Plains, N. Y., 
March 7. George D. Williams, said to be an expert tele- 
graph operator of this city, who had been “sent up” as a 
tramp, was the groom, and Kate Leviness, who had been 
incarcerated for disorderly conduct, the bride. They had 
become acquainted in the jail, and on being released were 
married, as above. 





WE give in the present issue a very full synopsis of the 
recent lecture by Mr. Mailloux before the New York Elec- 
trical Society. The crowded state of our columns prevents 
our giving in this number Mr. Mailloux’s regular instal- 
ment on electric lighting. His lecture, however, being real- 
ly on the same subject, our electric light readers will not 
feel the omission so much. 





THE recent consolidation, in putting an end to many 
tedious law-suits, also puts an end to much tiresome litera- 
ture—the record of these legal proceedings—which very 
few ever read. The injunctions and quo warrantos and 
cross-suits made the dreariest kind of reading, and al- 
though we have printed the record as a matter of legiti- 
mate and current news, yet we are glad it is over. 





DISSATISFIED stockholders, grumbling patrons, threat- 
ening State authorities and the liveliest kind of opposition 
promised in the near future, keep the great consolidated 
- Western Union in hot water. It seems to have overlooked 
the fact that the field of telegraphic competition is like a 
crowded steeet car—there’s always room for one more. 





A LONDON paper, speaking recently of the purchase of 
the English telegraph lines, refers to that transaction as 
“a gigantic public robbery, in which many shared.” 








Canadian Notes. 





The annual meeting and election of officers of the Bell 
Telephone Company of Canada was held on February 25th, 
in Montreal. 

The project to construct a telegraph line from Chatham 
to Escuminac light-bouse, in the interest of shipping, is re- 
ceiving the consideration of the Government. 

On Tuesday night, Feb. 20, St. Lawrence street, from 
Craig to Lagauchetiere streets, Montreal, was lighted by 
the electric light for the first time. In a few days the 
street will be lighted up to St. Catherine street. 

Mr. Benjamin B. Toye, the present electrician of the 
Great Northwestern Telegraph Company at Toronto, began 
as messenger boy with the old Montreal Telegraph Com- 
pany in 1849, and was probably the first Canadian operator 
to read by sound. He was always known as an accurate 
and painstaking operator as well as a fine penman. 

The Montreal Shareholder and Insurance Gazette says 
that Montreal Telegraph Stock has so far given no evidence 
of having been affected by the recent absorption of the 
Mutual Union by the Western Union. It is believed, how- 
ever, that the transaction cannot fail to affect telegraphic 
interests in Canada, but to what extent or in what direc- 
tion is not yet known. . 


Mr. W. J. Graham, the popular manager of the G. N. 
W. Company’s offices in Montreal, has received leave of 
absence to spend a month or so at St. Augustine, Florida, 
for the benefit of his health. Mr. Graham has not had a 
holiday in a long time, and President Wiinan and General 
Manager Dwight have been very anxious that he should 
take this trip. 

Any information as to the whereabouts of William Mc- 
Kenney will be thankfully received by his sister and rela- 
tives. When last heard from, about 14 years ago, he was 
employed in the Gold & Stock office in New York. He is 
5 feet 8 inches in height, sandy whiskers and dark hair, 
about 48 years old. Address Mrs, McKenney, care P, O. 
Box 18, House of Commons, Ottawa, Canada, 





The report of the Dominion Telegraph Company of Can- 


ada, for 1882, which has just been issued, states that the 
company has received from its lessees—the Western Union 
Telegraph Company—the guaranteed interest of 6 per cent. 
per annum, quarterly in advance, upon the paid-up capi- 
tal of the company of $1,000,000; and likewise the full 
amount of the interest on the £60,000 sterling 6 per cent. 
bonds of the company ; also, that these moneys have been 
promptly and regularly disbursed by the directors to the 
shareholders and bondholders of the company respectively. 


The new weave shed of the Canada Cotton Manufac- 
turing Company, at Cornwall was successfully lighted 
by the Edison electric light Friday evening, March 1. Over 
four hundred lamps will be required to light this building. 
Every one was delighted with the beautiful soft light. This 
weave shed is the largest in Canada, and is the first to use 
the Edison system in the Dominion. The electric light 
apparatus was built at Hamilton, where machines are now 
being built for several manufactories in both Provinces. 


Mr. C. R. Hosmer, who has taken so active a part in tele- 
graphic matters in Canada for several years, has just re- 
turned from a trip to England. When questioned upon 
telegraphic matters Mr. Hosmer said with reference to the 
Canada Mutual Company, of which he is president, and 
also regarding the cable scheme in connection with which 
he was in Europe, that matters are so much mixed at 
present that he is unable to say anything definite about 
them. Until the suit, which is now pending in New York, 
should be decided, matters would remain about as they are 
at present. 

At Ottawa on Tuesday, March 6, a petition was presented 
by the Hon. J. 8S. Carvill, the Hon. Peter Mitchell, Josiah 
Wood, M. P., the Hon. W. W. Sullivan, A. C. McDonald, 
M. P., F. Brecken, M. P., and P. H. Davies, M. P., praying 
for the incorporation of the Canadian Rapid Telegraph 
Company (limited) for the purpose of using the recent dis- 
coveries in electrical science for the improvement of tele- 
graphic communication between Nova Scotia, New Bruns- 
wick and Prince Edward Island, and to establish a new 
system of telegraphy in these Provinces. 
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On the Various Systems Proposed to Prevent the 
Disturbing Effects of Induction. 





BY TH. DU MONCEL. 





Translated for THe OPERATOR AND ELECTRICAL WoripD from “La 
Lumiere Electrique.” 


The inductive effects which electric currents exert 
around the wires which transmit them are one of the 
greatest drawbacks encountered in telegraphy, and 
especially telephony. These effects, as is known, are of 
two kinds: ist, those which result from the electro-static 
induction, and which are persistent ; and, 2d, those which 
result from the electro-dynamic induction, and which give 
rise to instantaneous currents, which are nothing but the 
induction currents at present so largely used in various 
electrical applications. 

The first-mentioned effects are produced when an electric 
current passes over an insulated conductor, which 
exerts a static induction upon all conducting bodies in its 
neighborhood, charging the same with electricity, causing 
an effect of condensation similar to that produced ina 
Leyden jar, and of which the result is to retard the duration 





of the variable period required for the propagation of the 
current, while it exerts in all the conductors within the 
the radius of its influence an electric charge of the oppo- 
site kind. These charges, being in a more or less indirect 
connection with the prime conduetors of the current, 
react on the same and cause secondary discharges which 
counteract the electrical results which are desired, These 
effects exist in all telegraph lines, but it is especially in 
submarine lines that they are manifested with the greatest 
force ; they are, besides, in proportion to the energy of the 
primary current and to the extent of the inducting sur- 
face, consequently to the Jength of the cable, and generally 
inversely proportional to the thickness of the insulating 
layer which separates the conductor from the bodies in- 
fluenced by the current. 

The effects resulting from the electro-dynamic induction 
are of a very different nature; they are the consequence of 
the instantaneous changes in the electric equilibrium pro- 
duced in the conductors near the one which transmits the 
current at the moment this current is closed or inter- 
rupted, or simply periodically modified in its intensity. 
These electric variations coptinually going on in a tele- 
graph line, when in operation, result in ephemeral electric 
currents, which are in alternate oppusite directions when 
closing or opening the circuit, The electro-static induc- 
tion causes, therefore, a retardation in the propagation of 
the electric currents—that is, it takes a longer time for the 
current to attain at the other end of the line sufficient 
intensity to act upon the receiving apparatus, while the 
secondary currents which appear at the discharge of the 
line, and succeed the primary currents at the moments of 
their interruption, interfere with all the signals trans- 
mitted. The electro-dynamic induction causes the creation 





of abnorinal currents in the neighboring conductors, which 
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more or less correctly may repeat the signals which are 
being transmitted by primary currents over the line. 

It kas been attempted to correct the first-mentioned 

kind of induction by means of alternately reverse currents 
of unequal duration, by establishing contact with the earth 
after every discharge, and by interrupting the line by 
condensers of large surface, and by causing the receiving 
apparatus to work simply by the difference of the charges. 
It is the latter method, which, with the use of a very 
weak battery, has furnished the best results on long sub- 
marine lines, but it has been necessary toemploy receiving 
apparatus of the most extreme sensibility, such as reflecting 
galvanometers and siphon recorders, but notwithstanding 
all this, the duration of the transmission of the electric 
current has always been extended in great proportions. It 
was therefore of great importance to find means to annul 
the electro-static effects, and it is in this direction that the 
studies of many experimenters have have been directed, 
among them those of Mr. O. Lugo, of whom we 
will speak presently. In regard to the electro- 
dynamic induction, it has been attempted at different 
times to annul it, especially since the establish- 
ment of telephone companies, but’ thus far the success 
has been only partial. In 1878 Messrs. Hudges and Edison 
tried to annul the currents induced between telephone 
wires and neighboring telegraph wires, by passing at the 
transmitting stations the telegraph currents through 
peculiar helices, and these helices, in reacting upon other 
helices connected with the telephone lines in an opposite 
direction to the first, would create through these lines in- 
duced currents exactly in an opposite direction to those 
which become manifest in the two lines. Later it has been 
attempted to obtain an analogous result by using two wires 
for the telephonic transmission, one for the direct and one 
for the return current, twisting them one around the other, 
so that the induction taking place at regular intervals and 
symmetrically in the two wires, its action would be equal 
and contrary in each of them. The currents being in opposite 
directions they neutralize each other’s inductive capacity. 
Better results were indeed obtained by this arrangement, 
but as the reaction of the two wires upon each other was 
not destroyed, the extra current which resulted therefrom 
was still a cause of disturbance, which has shown itself so 
decidedly as to prove that the problem was still incom- 
pletely solved, Others have attempted to weaken the in- 
ductive action by causing the closing and breaking 
of the current in the telegraph line in the neigh- 
borhood of telephone lines to be made gradually 
in place of suddenly. It is well known that the force 
of the induced currents is in proportion to the prompt- 
ness and amount of the inductive action, and is therefore 
directly related to the duration of the variation which 
causes the induction; but such asystem would require 
special arrangements for the purpose of telegraph manip- 
ulation, and it is doubtful if the telegraph companies 
would condescend to such changes. It is thus seen that 
the problem is not yet solved in an entirely satisfactory 
manner, and we will now see whether the means proposed 
by Mr. Lugo solves the problem more completely. 

In his method, as in the former, Mr. Lugo proposes to 
annul all the effects of induction, whatsoever, by equal 
and opposite actions; he has not only to consider the elec- 
tro-dynamic induction between different parts of the same 
circuit and neighboring circuits, but also the reaction of 
the same kind excited by neighboring circuits, and the 
effects of electro-static inductors, which manifest them- 
selves between currents and neighboring conducting 
bodies as a whole. In the latter, the perturbations at the 
receiving stations are of'the same kind as those obtained 
by the regular electric transmission, and it is the same 
with the extra currents resulting from the action of the 
return wire on the direct wire; but in the case of the 
action of the induction generated by the neighboring 
wires, the perturbations affect the currents which pass 
over these wires, Therefore a method is required which 
will completely destroy these three kinds of inductive 
actions, and Mr, Lugo pretends to have found it, by 
arranging the conducting wires of the circuit in a manner 
to satisfy the following conditions : 

1. Exact equality of the resistance of the direct wire 
and the return wire. 

2. Securing a strictly equal distance of all conductors 
(whether inductors or not) found in the neighborhood of 
the direct and return wire. 

8. Such a disposition of the direct and return wire that 
no inductive action can be produced between them. 

In order to obtain these results Mr, Lugo employs what 
he calls solenoid conductors. That is, in plain language, 
as seen in the adjoined figure, a straight conductor, of 
which one part is wound asa helix or coil around the 
straight part, so as to complete a circuit, of which one 
part covers the other, but in such a way that the central 
wire makes almost a right angle with that forming the 
coil, which is such a position that the electro-dynamic in- 
duction can almost not be developed. The straight part 
of the circuit can be considered as a portion of the direct 
wire, and the coiled part as a portion ofthe return wire, 
and in these conditions, as is easily séen, their mean dis- 
tance from neighboring conductors is strictly equal. Two 
of the conditions above mentioned are therefore fulfilled. 

As to the third, it may be solved by making the 
straight wire of a more resistant metal than the wire con- 
atituting the spiral, with respect to the mutual resistance of 


the two wires thus combined, or, what is better, in enlarg- 
ing the section of the spiral conductor, which then 
may be made of a bundle of wires of the same diameter, 
rolled up parallel to one another. . 

In order to avoid the small induction which may result 
from the slight obliquity of the turns of the helix in regard 
to the axis at the straight part of the cable, Mr. Lugo dis- 
poses his two conductors in such a way as to form alter- 
nately the straight and coiled portions, but taking care that 
the solenoids of the direct and return wires are wound in 
opposite directions, so that the two conductors ure alter- 
nately axial and helicoidal, which, according to Mr. Lugo, 
must neutralize any cause whatsoever of electro-dynamic 
induction between different parts of the circuit. Accord- 
ing to a report of Mr. Pope, a distinguished electrician of 
the United States, published in New York, November, 1881, 
experiments were made in Philadelphia over a distance of 
a little more than half a mile with a subterranean solenoid 
cable inclosed in tin tubes of 2 inches diameter covered 
with asphaltum and buried 4 feet under the pavement of 
the street. He came to the conclusion that the result of 
the experiments left no doubt in his mind that it is possi- 
ble to establish underground telephonic circuits of unde- 
termined length without fear of disturbance by induction. 

According to him ene would believe that- the problem 
of the suppression of disturbing effects caused by electro- 
dynamic induction was solved by Mr. Lugoin a more or 
less satisfactory manner. However, theoretically consid- 
ered, there are still many exceptions to be taken in regard 
to questions of electro-static induction which could act 
upon the metallic tube surrounding the cable in its subter- 
ranean position. These effects can evidently not be very 
strong, as the earth is no part of the circuit, and cannot 
give rise to currents resulting from changes by condensa- 
tion. These changes themselves, thanks to the alterna- 
tion of the solenoids of the direct and return wires must 
tend to mutual destruction. This is true, but at the moment 
that they diminish or increase they must give rise to small 
electric waves, which will react upon the transmitting cur- 
rents. In all cases the retardation produced by this kind 
of induction appears not to have been sensibly diminished, 
because it results from this induction itself. It is true 
that in the condition of subterranean cables this effect is 
less marked than in the case of submarine cables, because 
the insulating envelope of the wires is not in intimate 
contact with the surrounding conductor, which is the 
metallic tube ; but the effect will be always perceptible, 
and the retardation in the electric transmission which is 
the consequence of it is easily understood, if we remember 
that the electro-static induction is, properly speaking, noth- 
ing but the effect of deviation of the current through all 
the dielectric mass which envelops the wires, and it 
is necessary that the effect be first produced, before the cur- 
rent passing over the wires can attain at the other end all the 
intensity of which it is capable. _ It is by reason of this 
retardation that the submarine telegraphic transmissions 
are effected under the influence of currents which attain 
only a very small fraction of the electric intensity which cor- 
responds with their permanent period of propagation, or 
rather, if the cell is charged, under the influence of a very 
slight decrease (or increase) of the normal charge of the 
cable. From this point of view, we do not think that the sys- 
tem of Mr. Lugo is very advaptageous,and Mr. Pope him- 
self, while pointing out the advantages which might result 
from the suppression of the electro-static induction, does not 
say that the system of Mr. Lugo has solved the problem, He 
says: ‘‘The conditions to be fulfilled differ not in their na- 
ture, but in degree from those which have been encountered 
and surmounted in telephonic experiments, and I foresee 
with the greatest confidence the important progress which 
soon will be made in this direction.” We are, we must con- 
fess it, less confident than Mr. Pope. Whatever be the case, 
according to the experiments which Mr. Pope has seen, 
one would, te a certain point, think that the inductive 
electro-dynamic effects, so disastrous in telephonic trans- 
missions, are almost overcome by the system of Mr. Lugo, 
and, from a theoretical point of view, this might be the case; 
but there remain the consequences which follow the 
electro-static induction, very harmful in _ subter- 
anean conduits, and which in all cases make them- 
selves perceptible by the weakening of intensity of 
sounds reproduced. If this was overcome, we would for- 
ever be free from the abnormal sounds which trouble all 
telephonic correspondence, and which are the despair of 
the subscribers to telephone companies. It need not be 
lost sight of that these advantages cannot be obtained with- 
out great cost, because the wires thus wound as spirals in- 
crease the resistance of the line in an enormous ratio (at 
least four times), and also their cost of construction; they 
make it necessary to use stronger batteries, larger micro- 
phonic apparatus, and then become more susceptible to be 
altered by sparks produced at the contact of the carbons. 
The spirals of the coiled conductor will, besides, develop 
extra induction currents between themselves, which may 
be annulled, it is true, by contrary effects resulting from 
the alternation of the spirals being wound in opposite direc- 
tions, but which must increase the importance of the 
sparks at the transmitter. In short, it is impossible to de- 
cide about the real value of theinvention of Mr. Lugo be- 
fore experiments have been made on a long telephone line, 
placed under the ordinary conditions that telephones are 
applied, According to the report of Mr. Pope, there is 





only question of the experiments he records, made with 





telephones without batteries. It remains to he seen if the 
same advantages will be obtained with battery telephones, 
the only ones which are really serviceable for the telephone 
nets of cities. 

At the end of his patent specification Mr. Lugo gives 
some explanations to show that by his system he can pre- 
vent the effects of electro-static induction. He pretends that 
in the two wires reacting at the same time upon surround- 
ing conductors,the inductive action by one will be destroyed 
by the contrary induction of the other; but it is evident that 
the induction produced by the spiral must be more ener- 
getic than that produced by the straight interior part of 
the wire, because it has at the same time a much 
larger diameter and is nearer to the adjoining conductors. 
Itis, therefore, the coiled part which will induce the ex- 
terior conductor, and as the inductive action divides itself, 
that which was made latent to cause electro-static incuc- 
tion, will be taken away from that which must balance 
the electro-dynamic induction. Moreover, like in electro- 
static induction, the electric charges induced are latent 
and unformulated. There may exist on the veighboring 
conductor a series of contrary static charges,which do not 
neutralize one another, as is demonstrated by the electric 
condition of an insulated conductor charged by indugtion, 
and which perfects two electrical tensions of opposite kind, 
which are kept separated by the same inductive action, 
and remain so as long asthe latter lasts. We believe, 
therefore, until proper experiment has decided in this re- 
spect, that the method of Mr. Lugo can not be employed to 
correct electro-static induction, and also, as I have already 
remarked, that it will be of no use to overcome or destroy 
that serious drawback, the retardation and weakening of 
electric transmission, which is the consequence of electro- 
static induction. 
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The Postal Telegraph Company. 





The Sun, of this city, gives the following account of the 
working of the Postal Telegraph Company: A great tick- 
ing of telegraph instruments was heard at 49 Broadway 
yesterday afternoon. It was accompanied by a musical 
humming resembling the vibrations of an old-fashioned 
tuning fork. The operators of the new Postal Telegraph 
Company were familiarizing themselves with their instru- 
ments. Six of them were sending dispatches to Cleveland 
simultaneously over the same wire. The musical vibra- 
tions were caused by the use of the harmonic system of 
telegraphy, each dispatch being sent on a distinctive note 
or sound. The ticking of the instruments was almost lost 
in the ticking of a dozen type writers, manipulated by as 
many charming young ladies. They were deciphering 
long slips covered with the characters of the Morse 
alphabet, and printing the dispatches received. 

Nor were these the only tickings heard in the room. 
Seven copper cylinders, about two feet long, and of the 
diameter of a stovepipe, were ranged against the south 
wall. A young lady sat near each cylinder ticking the 
key of a sounder. The sounder was connected with a pen 
which was fastened above the revolving cylinder. At 
each tap of the forefinger on the sounder the pen recorded 
on the cylinder in red ink a character of the Morse alpha- 
bet. Each cylinder will carry 1,200 words. When the 
message is recorded on the cylinder the pen is withdrawn 
and an electric stylus dropped on the cylinder at the be- 
ginning of the message in red ink. Steam power is then 
applied. The cylinder revolves with great rapidity, and in 
a minute the 1,200 characters appear on a telegraphic strip 
of chemical paper at Cleveland, 800 miles away. The 
paper is wound ina roll the same as the strip in a stock 
indicator, and is ground out by hand in the same manner 
as an apple is pared by machinery. There were seven of 
these copper cylinders, and they could all be worked at 
once over the same wire. More than that, each could 
drop its dispatch at any station between here and Cleve- 
land. 

This is what is called the Leggo Automatic system of 
sending dispatches. The company claim that by it they 
can transmit 3,000 words per minute after the original dis- 
patch has been transferred to the cylinder in Morse char- 
acters. For instance, a dispatch containing 8,000 words is 
sent to the office for transmission toa given point. It is 
cut into seven parts, or “takes,” and distributed among 
the operators, the same asa printer distributes copy among 
his typesetters. Each operator transfers his ‘‘ take” to a 
cylinder. When this is done the seven cylinders are set in 
motion, and the 8,000 words are transmitted simultane- 
ously over the same wire. Thus the company has com- 
bined and perfected both the automatic and harmonic sys- 
tems of telegraphy, discarding entirely the perforations 
that marked the introduction of the automatic system. It 
claims that it can send and receive eight dispatches at the 
same time over the same wire. By the distribution of its 
cylinders it claims that it can send dispatches direct to 
their destination from any city office without transmitting 
them to acentral station. By the use of the harmonic 
system the wires cannot be tapped between the sending 
and the receiving stations. Under the Leggo system, 
messages can be transmitted automatically on a single 
wire, received automatically at the end of the circuit, and 
retransmitted automatically at the same speed over any 
number of circuits, all from a single setting on a cylinder. 

The two wires in use between here and Cleveland are 








Marcu 10, 1883 





THE OPERATOR: AND ELECTRICAL. WORLD. 151 








steel, heavily coppered. They each contain over 600 pounds 
of copper to the mile. Each wire will sustain a weight of 
2,500 pounds. The poles are thirty feet high and of 
unusual size and strength. There are forty of them to the 
mile. It is claimed that the wires are of such supreme 
conductivity that the electric current on them will not be 
disturbed by storms and atmospheric changes. The re- 
sistance to the electric current on these wires is only 1,4 
ohms. It is averred that this brings Chicago, tele- 
graphically, as near New York as Philadelphia, and San 
Francisco as near as Cleveland, compared with the best 
wires now in use. 

The completion of the line to Chicago has been delayed 
by the spring freshets. Within a few weeks, however, the 
office in that city will be opened and the line thrown open 
to business. The company say that they will cut the rates 
to the lowest notch. They assert that they will be able to 
do the entire telegraphic business between the two cities 
on their two wires. 
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Underground Wires in the City. 








In an interview recently, Superintendent Humstone, of 
the Western Union, said that so long ago as September 
last that company resolved upon the laving of an under- 
ground cable from the general office at Broadway and Dey 
street up to Twenty-third street, and gave outa contract 
for the work, which will be begun as soon as the frost is 
out of the ground. They have not at any time yet, how- 
ever, contemplated running all their wires underground, 
and say that in the event of the passage of the Grady bill, 
making it compulsory upon them to do so, the inevitable 
effect wiil be the immediate abandonment of all the smal] 
oflices that are now so great a convenience to the public, 
and the centralization of the business in a few principal 
offices. The company could not, Mr. Humstone said, bear 
the great expense of construction and maintenance of un- 
derground communications for some 150 small offices, and 
would not attempt todo so. They bave in view now the 
double purpose of laying pneumatic tubes and wires under 
the section of Broadway specified. Two pneumatic tubes 
of brass or steel will be laid side by side at the bottom of 
the trench, and above them a five-inch iron pipe contain- 
ing a cable, composed of 200 gutta percha insulated copper 
wires. This cable will be laid in sections of 400 feet in 
length, so put down that at any time asection may be 
taken up and replaced. The mending or substitution of 
individual wires in the cable will be impracticable. Inas- 
much as various matters of detail areas yet unsettled, 


accurate computation of the expense is not vet possible. 
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Chicago Officials Cutting the Mutual Union Wires. 





A dispatch from Chicago, dated March 3, says: ‘‘ When 
the Mutual Union Telegraph Company was granted the 
right of way into the city a provision was inserted in the 
franchise obliging the company to remove its poles and to 
put its wires underground before March 1, 1883, This was 
not done, and to-day, by order of the Mayor, all the wires 
of the company at the southern city limits, fifty-eight in 
number, were cut, and police were stationed there to pre- 
vent the company from putting them upagain. At the 
northern city limits the wires were also cut. The Board of 
Trade Telegraph Company has no franchise, and its wires 
north and south were cut, together with four wires leased 
by it from the Baltimore & Ohio Company. Thus the of- 
fices of the Mutual Union and the Board of Trade telegraph 
companies in this city were entirely cut off from the out-} 
side world, and one press association was prevented from 
getting its news inside the city limits except by messen-‘ 
ger. The Mutual Union Company endeavored to comply 
with the provision and laid underground cables, but the 
project did not prove a success, City ordinances require 
all telegraph wires to be put underground before May 1, 
and the city authorities threaten, if this requirement is 
not complied with, to cut the wires of the Western Union 
Company at that time.” 

On the 5th inst. the Mutual Union Company began an 
an action in the United States Circuit Court against the 
city of Chicago, asking for an injunction to restrain its 
otficers from interfering with the company in reconnect- 
ing its wires. The bill stated that the understanding of 
the agreement to have the wires underground before 
March 1 was not to be construed strictly, but was merely 
named as the time within which it was thought necessary 
experiments could be completed; that the company used 
due diligence and spent large sums in an endeavor to per- 
fect the underground system, without success; that the 
Mayor, in causing the wires to be cut, did not act in good 
faith, as the city, police and fire alarm wires run on the 
same poles, and as he has since allowed one person to 
renew several connections. 

After hearing argument, Judge Drummond held that 
the Mutual Union Company, having come into the city on 
an agreement that its wires should be laid underground 
before March 1, 1888, must abide by the terms of that con- 
tract, and that its right to carry wires on poles has ex- 
pired by limitation. On the other hand, the Mayor of the 
city in ceusing the wires to be cut did an unlawful act, 
His course properly was to apply to the court for an adju- 
dication of the contract. While, owing to the expiration 
of the contract, the court declined.to issue an injunction, 


again, he would, if the plaintiff desired, restrain the city 
from any further summary interference with plaintiff's 
property. 

Mayor Harrison says the decision of Judge Drummond 
leaves him nothing to do but to station a force of police at 
the points where the wires were cut to prevent the com- 
pany from reconnecting them. Superintendent Chapman, 
of the Mutual Union Company, says that under the ruling 
of the court the company can sue the city for damages. 

Counsel for the Mutual Union, on Thursday, the 8th, 
asked that the city be compelled to reconnect the com- 
pany'’s severed wires, with the privilege of afterward 
coming into court for the purpose of showing that the 
company’s franchise had expired, and that under it the 
city had the right to remove the company’s poles and 
wires, The argument was not completed at latest 
advices from Chicago, 
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Instruction in Electrical Engineering. 








There is no doubt but that with all our practical progress 
in the appiication of electricity there is a great deficiency 
in thorough knowledge and correct information among 
those employed in the various pursuits in which electricity 
is an important factor, of which pursuits we have 
enumerated the most important in the leading editorial 
of the present issue. 

Institutions where instruction in electrical engineering 
is made a specialty are, therefore, very desirable. Ger- 
many was the pioneer in this line, while last year one was 
established in London. Boston immediately followed, 
and founded one in connection with its Polytechnic 
Institute; but it appears that the small State 
of Monaco, in Italy, famous and prosperous for 
its gambling tables, is giving an example which 
we hope will stimulate other countries prosperous 
by honest means. We read in JI Giorno, published in 
Milan, that the new university for technical sciences in 
Monaco will have a separate department for electrical 
engineering, with ten popular professors, among whom 
Dr. Von Beetz will teach the theory of electricity and mag- 
netism in general; Dr. Edelman will give a course of in- 
struction upon the applications of electricity upon various 
technical manufactures ; Dr. Bezold will teach telegraphy 
and telephony ; Dr. Schroeter will give instruction in the 
theory and practice of dynamo-electric machines and the 
transmission of electricity. Dr. Kait will lecture on elec- 


tric signals, and so on. 
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Italy to America. 





Rome has honored herself in honoring the memory of 
the Father of the Telegraph. On the afternoon of Monday, 
March 5, the memorial tablet in front of the house for- 
merly occupied by Professor Morse in that city was 
unveiled with appropriate ceremonies. We learn from a 
newspaper dispatch from Rome that the American Minister 
and the whole American Legation, Signor d’ Amico, Director 
General of Telegraph, many prominent members of the 
American colony and other weli-known persons were 
present. After speeches appropriate to the occasion had 
been made, the American Minister thanked the municipal- 
ity on behalf of the United States, the American colony in 
Rome and all Americans for their action in causing the 
erection of the tablet. Signor d’Amico, in reply, paid a 
high eulogy to Professor: Morse. In conclusion he said: 
‘*Rome, the mother of civilized nations, honors in Profes- 
sor Morse a young nation which is splendidly paying her 
debt to antiquity.” A detachment of Pompiers paid mili- 
tary honors on the cccasion. 

The tablet, which is very tastefully designed and ele- 
gantly worked, bears the following inscription ; 

S. P. Q. R. 
In this house lived 
SAMUEL FINLEY BREESE MORSE, 
From February 20, 1830, to January 5, 1831. 

HE WAS THE INVENTOR OF THE ELECTRIC TELEGRAPH. 
Born in Charleston April 22, 1791. Died in New York 
April 2, 1872. 
—————_ +0 oo. 

Telegraphic Litigation, 

The application of Mr. Jcsiah C, Reiff, a small stock- 
holder of the Western Union Telegraph Company, for an 
injunction to restrain the Western Union and Mutual 
Union Telegraph Companies from carrying into effect their 
lease, was argued on the 24th ult., before Judge Freedman, 
The complainant, through counsel, contended that the 
proposed lease was illegal, and that the directors had no 
authority to make it. By the lease the Wéstern Union 
Company agreed to pay six per cent. interest upon the 
bonds of the Mutual Union Company, and to pay upon its 
stock interest of one and one-half per cent, He argued 
that the payment agreed upon by the Western Union Com- 
pany to the Mutual Union was excessive, Judge Freed- 
man then reserved his decision, 

On the 2d inst. Attorney General Russell denied an ap- 
plication made by Mr. Reiff for permission to bring suit to 
annul the charter of the Western Union Company—an 
action similar to that recently brought against the late 
Mutual Union, In denying the application the Attorney 
General says that in the case against the Mutual Union 
the charge was that the unlawful increase of stock from 
$600,000 to $10,000,000 did not represent adollar of prop- 





the terms of which would allow the wires to be connected 


erty, and that the whole $10,000,000 was turned over to 


the construction contractors to evade the law requiring 
capital stock to be actually paid and to enable these con- 
tractors to divide the proceeds derivable from the sale of 
the unlawful stock among some of the directors of the 
company who were interested in the construction contract. 
These allegations, the Attorney General adds, “‘ were not 
substantially denied upon the contest, and the courts 
agree with the Attorney General that such averments, 
uncontested, called upon the State to act and vacate the 
charter of the company.” 

In the present case he says that while the fact of the in- 
crease is admitted, the Western Union denies that it wa 
illegal. No charge of fraud whatever, he alleges, is made 
in connection with this increase, and both the Special 
and General Terms of the Superior Court in the Williams 
and Hatch cases find that there is no evidence of fraud 
whatever, and the testimony in these cases and such as 
was given before the Attorney General indicates that the 
increase was made upon substantial and corresponding 
values, 

In the action of Frederic Bill, of Groton, Conn., against 
the Western Union Telegraph Company, Gold and Stock 
Telegraph Company, and others, touching a lease of all 
their estate issued by the Gold and Stock Telegraph Com- 
pany to the Western Union Telegraph Company, argument 
was heard on the 8d inst., before Judge Wallace, United 
States Circuit Court, on the motion to make the injunction 
permanent restraining the former-named company from 
disposing of or in any way interfering with the property 
alleged to have been leased to them by the Gold and Stock 
Telegraph Company. Mr. Bill, who is the owner of 275 
shares of the capital stock of the Gold and Stock Telegraph 
Company, avers that the lease, so far as the company in 
which he is interested is concerned, was ‘‘grossly uncon- 
scionable,” and he prays among other things that the Court 
will decree that the Western Union has no lawful right to 
receive any property so transferred to it under terms of 
the lease. An accounting is also asked for. The Court 
took the papers and reserved decision. 





DEPARTMENT OF INQUIRIES 


As we frequently receive inquiries for information in 
regard to electrical science and its practical application, 
we have concluded to add to the departments of our paper 
one exclusively devoted to answering inquiries, even such 
as are only remotely connected with electricity. Such de- 
partment will serve a double purpose; firstly, the answers 
will give the desired information to correspondent ; second- 
ly, the nature of the questions may frequently be an indi- 
cation of the intellectual need of our readers, and show 
what special subjects would be most acceptable; conse- 
quently the department may be of mutual benefit. 


(1) STEEL WIRE FOR TELEGRAPH LINES. 


What is the resistance in 100 miles No. 8 steel wire? Do 
you know of any special reason why steel cannot be used 
provided the size is increased sufficiently to equal the con- 
ductivity of a No. 8 or 9 iron wire? C, D, 

Sr. Louis, Mo. 


The resistance of No. 8 steel wire is 17 ohms per mile, 
and, therefore, 1,700 ohms per 100 miles. It must be ob- 
served, however, that steel varies largely in its conduc- 
tivity, in proportion to its chemical composition, namely, 
its amount of carbon, and the presence of other metals; 
such as chromium, manganese, etc., which may improve 
its qualities as steel, but very much injure its conducti- 
bility. So while pure iron has only a resistance of 4,82, 
pure copper being 1, impure iron has a resistance of 5.95, 
and steel of 6,25 to 6.50. 

The special reason why steel is not used is purely thé 
greater cost, which is increased as thicker wire is required, 
No, 6and 7 steel being about equivalent to No. 8 and 9 
iron wire. You are perhaps aware that there is a patent for 
steel wire telegraph conductors, in which the steel is sur- 
rounded by copper to increase its conductivity, and shield 
it against rust. It has the advantage of greater strength 
by smaller wire, and better conductivity, No. 12 or 18 
wire being about equivalent in all respects to No. 9 ordi- 
nary wire. It has, however, the disadvantage that where 
moisture reaches the steel core’ it is iron oxidized by the 
galvanic action set up by the copper, This. was the ex- 
perience of the New York Police Telegraph some years 
ago, it is now, however, tried again by. the Postal Tele- 
graph Company with a wire more carefully manufactured: 
and it is hoped that this will last a long time. 

(2) ECONOMY IN ELECTRO-MAGNETISM. 


Will a single coilor two coils have the greater power 
when arranged as follows : 


iz ) Armature. gil 











Single coil, 200 ohms resistance, extending the core from 
each end to act on the armature. ; 

The double coil tobe same as in the ordinary Morse relay 
each coil to have 100 ohms resistance. 

The wire used in si coil to be half the size of the 





other; that is to say, the outside convolutions of the single 
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to be no further removed from the core than the double 
magnet used to compare it with. FEeLix, 
The magnetism developed in the core of a magnet is 
proportional to the number of turns of wire and the 
amount of current in the circuit. It is presumed in this 
ease that both these factors remain alike, and consequently 
the magnetic intensity of the core ought to be the same 
for both. But the amount of magnetism available in 
producing attraction is not necessarily the same, for it de- 
pends on entirely different conditions. A magnet is an 
aggregation of lines of magnetic force issuing from one 
end of the core and circling around to join the lines at the 
other end so as toform closed circuits, Iron has the 
power of concentrating and condensing these lines of 
force, but when they are at a distance from iron they 
exert a mutual repulsion among themselves that makes 
them scatter. [f the two poles of a magnet are close to 
each other their course never extends far from the iron, as 
they cross from pole to pole, and consequently their self- 


repellant properties are overcome; they do not scatter | J‘ 


apart from each other to any great extent, and the nearer 
the poles are to each other, the more concentrated will be 
the lines of force there. The U-shape of magnets is spe- 
cially adapted to the closer disposition of the poles, and 
therein lies its superiority. Thus, though the magnet 
represented in the figure might develop an equal number 
of lines of force as one made U-shape, the distribution of 
these lines of force would not be as dense between the 
poles, simply because their mutual attraction and con- 
sequent neutralization would cause them to scatter 
more in passing across a distance so much greater, 
between the poles; in fact, a large number of them 
would not pass from pole piece to pole piece at all, but 
would circle around on all sides just as in an ordinary bar 
magnet. 

It has been found, practically, that these magnets are 
not so powerful as those of U-shape, which confirms this 
theory. However, they are occasionally used from the 
convenience of their shape in certain adaptations, Un- 
doubtedly it would improve them considerably to prolong 
the pole pieces inward, as shown by the dotted lines ; for 
in this manner the number of Jines of force passing from 
pole piece to pole piece would be greater, and they would 
be less scattered by’ mutual repulsion. 





(8) DEPOSITS AND OVERFLOW IN LECLANCHE BATTERIES. 

Will you pines answer the following questions : 

1. ooking at a porous cell Leclanché battery the 
other day, I noticed a black sediment in the bottom of the 


jar. This sediment had a slimy ce, and I noticed 
round icles in it that looked like quicksilver. There 
was nothing the matter with the porous cell. It was whole 


and in good condition. Now what was the cause of the 
sediment, and does it weaken the battery by being there? 

2. I also notice in the above kind of battery that the 
water often runs over the top of the jar and ‘gives it a 
dirty appearance down the sides. I know this can be 
caused by filling the jar too full, but I would like to know 
what causes it to run over when the jar is not filled too 
full of water, ** 285,” New York City. 

(1) Deposits in Leclanché Batteries.—The black deposit 
you speak of consists of impurities of the zinc, which are 
insoluble in the solution of chloride of ammonia. The 
shining particles are probably mercury, with which the 
zinc dissolved was amalgamated ; you can test this with 
a small chip of sheet tin, to which mercury will adhere. 
We don’t think it advisable to amalgamate the zinc in Le- 
clanché batteries. 

(2) Overflow of Leclanché Batteries.—You must never 
fill a Leclanché battery more than half or at most two- 
thirds full, In a moist room the service cup, which is 
watered with the solution, will attract moisture from the 
air and cause at last the battery to have more liquid. If 
you find this to be the case, pour out the liquid, clean the 
battery from all sediment, if you think it does not weaken 
the battery; it surely does no good. What weakens the 
battery is this: At last the liquid becomes all chloride of 
zinc, and that is the end of the electric action. The 
modern form of this battery, without porous cup and with 
a cover, is better; it has a cover, and is therefore cleaner 
also. 





(4) THE ELECTRIC LIGHT IN AN ISOLATED HOUSE. 


I have just finished me a nice home here, and would 
like to have in my parlor, more for the novelty of the 
thing than anything else, an electric light. Can you tell 
how I can have one without costing me too much? 
Would only want to use it occasionally, and in that one? 
room. I have gas all through house. 

W. H., A., Rome, Ga. 

It appears that our correspondent is not aware that 
electric light cannot be obtained, except by a powerful 
galvanic battery, which is exceedingly expensive, or by a 
dynamo-electric machine, which is much cheaper in the 
long run, but which costs horse, steam or water-power to 
drive it. To illuminate a single room would not be worth 
the expense, as the plant to furnish electricity for a few 
lamps would cost several hundred dollars, but by an insig- 
nificant increase in the cost it may be made to illuminate 
20 or 40 rooms, If you use galvanic batteries the first cost 
is much less; $100 may give you a battery for one lamp at 
a cost of only $4 or $5 per night, not to reckon the trouble 
of cleaning the wires, etc. You would have tohire a man 
to attend to the battery, and he must be a man who under- 


stands it, and he would charge in proportion to his knowl- 





The incandescent lamps cost $2 apiece, the arc-lights 
$60 each, This is in addition to the plant of $100 for bat- 
tery; or $600 for small dynamo machine and steam engine. 
The large ones for 15 lights cost with the lights about 
$2,000. 

This inquiry reminds us of several others we received 
several years ago, when the Electric Light Company an- 
nounced that the lamps would cost only 25 cents each. 
One party remitted $3 for a dozen electric lamps, asking 
at the same time what kind of oil should be burned 
in them, and there are still many persons who do not 
realize that the lamp or bow! is only a very small item in 
the process, but that the connections to them at the other 
end of the wires which feeds the lamps are the principal 
and costly feature of electric light. 





(5) SOME POINTS ON ELECTRO-MAGNETISM EXPLAINED, 


Electro-Magnet, Boston, writes: Will you be so kind as 
to inform me, either through the columns of your valuable 
journal or by mail, as to the correctness of the following 
deductions, which I have made from a recent study of 
Ohm’s law and the laws of electro-magnetism. 

I have 12 cells of battery. Each cell has an E, M. F. of 
1 volt and a resistance of 8 ohms, When arran in 
simple series, in circuit with an electro-magnet of 36 ohms 
resistance (no line resistance), I get a certain magnetic 
force. If this battery, arranged in multiple arc, in 
of 4 cells each, is in circuit with an electro-magnet of 4 
ohms resistance, will the magnetic force be the same as 
before, it being understood that the two magnets are iden- 
tical as respects the dimensions of cond eee spools and 
weight of wire, the diameter of wire only being different ? 

I figure it as follows: If an electro-magnet of 36 ohms 
resistance has 600 turns of wire wound around its cores, 
then this same magnet, if wound to the same ht with 
a wire whose total resistance amounts to 4 ohms, the num- 
ber of turns will exceed 200. 

Take the first arrangement. Strength of current = 


EZ. M. F. 12 

= =} ampére strength current x number 
Resistance 36 + 36 
turns = magnetic force = } x 600 bs 100 units m. force. 





Second arrangement would we Ea 14 ampére, 4¢ x 200 


=100 units magnetic force. Is this right? 

Also, will you please inform me why the resistance of 
the instruments on a telegraph line is generally so small 
compared with line resistance, when all books on elec- 
tricity state that the best results are obtained when the 
resistance of the magnet or magnets equals the resistance 
of all other parts of the circuit? 

If there are books which state that the best results are 
obtained when the resistance of magnet or magnets equal 
the resistance of all other parts of the line, it is a very 
erroneous statement ; the truth is that in order to obtain 
the best results, the resistance in the battery should, as 
much as practicable, be equal to the sum of the resistances 
of the line with those of the magnet of magnets along all 
parts of the circuit. A leng line of great resistance re- 
quires, therefore, a great number of cells connected in 
simple series for intensity in order to overcome the great 
resistance of the long line; this resistance, however, 
weakens the current to such a degree that it cannot act 
upon instruments with few turns of the coil, but requires 
instruments with many turns of finer wire, and more in 
proportion that the resistance of the line is longer, but 
by no means having a resistance equal to that of the line; 
in fact a resistance of one-tenth of that of the line is a 
usual practice, but it may be a great deal smaller still. 

Sometimes the resistance of a line is found in practice 
less than that given by theory, but this is simply due to 
imperfect insulation; that is, to leaks along the poles, and 
therefore variable with the weather. But such a diminu- 
tion of resistance does not allow a diminution of battery 
power; on the contrary, it requires an increase so as to 
allow the current to reach the extremities of the line, 
which on unfavorable days are not reached with sufficient 
intensity to act upon the instruments. 

In regard to your calculation, this is correct in so far as 
it goes; you may goa step further and connect all your 
cells, zinc to zinc, so as to act as a single cell of only , of 
18 ohms, or 14 ohm resistance, when you will have a third 


1 
arrangement: ——-— = 2 ampéres, showing that because 
a 


2 x 50 -- 100, 50 turns of a wire of ¥ ohm resistance will 
do the same thing. 


THE ELECTRIC LIGHT, 


A Fort Wayne saloon-keeper ordered the electric light 
removed from his establishment because he couldn’t light 
it with a match. 


The Western Union Building in New York is to be il- 
luminated by the Edison electric light, The wires will be 
extended from the central station under John street across 
Broadway. The intention is to illuminate this centre of 
electrical activity in such a manner ‘as to illustrate that 
for interior illumination electricity has achieved as great a 
success as it has for the purposes of the transmission of 
thought. 

Western Union stock was particularly strong on Wed- 
nesday, owing to a rumor that the executive committee at 











its meeting that day would recommend an increase in the | Boston 


rate to 1% percent, The recommendation of the commit- 
tee will not be ey made until next week, but it is 
stated on excellent authority that the committee on Wed- 
nesday decided to recommend an increase to the rate of 
7 per cent, 

ELECTRIC ILLUMINATION oF Minges.—The famous Rio 
Tinto mines, Estramadure, Spain, have been provided 
with electrical illumination by Siemens Brothers, of Lon- 


files. 





a 


j _ The mines are y srw and, 
being situated on a steep incline, two powerful lights are 
ahot with reflectors throwing the light in the desired 
direction and making it possible to throw it in most of 
the excavations. Other arc lamps are used for the grounds 
around and the buildings. The whole installation was a 
great success and reflects credit on the firm, who appear 
to do a gigantic business in different countries, 


The New England Weston Electric Light Company is 
setting up machinery in Portland, Me., for incandescent 
lighting. The — already has orders fora large 
number of lights. The Daily Press offices in that city are 
now lighted by the Edison incandescent electric lights, and 
| give excellent satisfaction: 

he Arnoux Electric Light Company has just increased 
its — at Portland, Me., by the addition of two new 
85 horse-power boilers ; two Fitchburg automatic cut-off 
engines, and much new ae of an improved pattern. 
This company is receiving much encou ment in Port- 
land. It hes also established stations at Gardiner, Lewis- 
ton, Auburn, Saccara and Cumberland Mills. 

Mr. Sparrow, the Electrician of the Arnoux Electric 
Light Company at Portland, Me., was severely injured a 
few days ago, by falling from a high beam in the dynamo 
room, where he was superintending some work. 

Mr. F, A. Johnson, chief of construction for the Weston 
Electric Light Company, Portland, Me., has invented a 
unique device for pointing carbons, which he will patent. 


TELEPHONE DEPARTMENT. 


A SIGN OF THE TimEs.—The telephone exchange at 
Portland, Me., is about to move into spacious rooms, which 
are now in got ready. Heretofore the exchange has 
been cramped for room, but in the new quarters there will 
be ample ie and room fordevelopment. The operating 
room will be in the fourth story of the W. U. building and 
the offices are directly underneath. 


All the telephones on the talking circuit in the different 
fire engine houses in Newark, N. J., were burned out one 
night last week by electricity. The accident was caused 
by the contactof the Fire Department wire with an elec- 
tric light wire. The shock was felt in the central tele- 
peers office, when all the indicators suddenly dropped. 

he current was so strong in the office of the superintend- 
ent of Fire Alarms that the wood-work surrounding the 
instruments burst into flame. In some of the engine 
houses the men were driven out by the play of electric 
ymca Let the telephone protecting devices be brought 

orward. 


Messrs Ingham, Glidden and Downs are, of course, at 
the head of the latest purchase of the Lowell syndi- 
cate, referred to in our last issue. Mr. Downs has already 
sent one of his best Eastern superintendents to take active 
charge of the new territory. It is said that in it there are 
at present 1,500 paying subscribers, but that the develop- 
ment is far from what it should be, and what it will be 
with the coming nine months of outdoor work that will 
be done. The t source of revenue, extra territorial 
business, which the Lowell managers were quick to dis- 
cover, has a promising field in the new territory and 
will only be delayed until weather will permit operations. 
One of the Lowell papers, referring to the subject, says : 
‘*The purchase has the look of the heaviest operations 
the Lowell management has ever been concerned in, and is 
likely to prove what President Ingham intimafes in his 
telegram—a bonanza.” 

A new board of directors and new executive officers— 
the latter being Messrs. Ingham, Glidden and Downes— 
were elected at Minneapolis, March 5th. At the same 
meeting it was voted to amend the by-laws so that the 
authorized capital be increased to $2,000,000 (dividend- 
earning capital $550,000). Hereafter all meetings of the 
company will be held at Lowell. ‘‘Itisa matter worthy 
of comment,” says the Lowell Times, ‘‘that when Mr. 
Ingham returns to Lowellon Saturday he will find the 
entire limit of stock previously decided to be placed upon 
the market sold and paid for, This amount exceeds 3,000 
shares. The Lowell syndicate pay cash for the new 


property.” ce 
DASHES HERE AND THERE. 


A Boat PROPELLED BY ELECTRICITY.—There has just 
been completed in France, a boat which is to be propelled 
solely by electricity. M. Tellier, the owner, intends to 
launch it at Boulogne, and to cross in it to Folkestone, in 
company with a friend, The boat is about 18 feet long by 
about 414 feet wide. 


In the Pennsylvania Senate at Harrisburg, on March 6th, 
the Senate bill to escheat to the State the property of tele- 
graph companies which consolidate with competing lines 
was again considered, and passed finally by a vote of 89 
yeas ; nays, none. The bill was then sent to the House for 
concurrence. 


The citizens of Greenpoint, N. Y., are much pleased over 
the perfect police and fire alarm system to be introduced 
there by the Greenpoint District te pe Company, re- 
cently organized by Haines Brothers of this city. Mr. 
Harry n is president; Wm. P, Miller, vice-president; 
F. H. Skeele, secretary and treasurer, 

It is said that the Cleveland, O., District Tel 
Company’s wires are constructed so perfectly that a break 
has never occurred upon the lines, r. H. H. Doherty is 
the eral manager. Messrs. Thos, Grimes, of the Troy 
District, and L. J. McVicker, of New York, are also con- 
neeted with the Cleveland Company. 


A London, England, paper, in speaking of overhead 
telegraph wires, says that “there are over a thousand in 
one city street. It is well to remember that a snapped 
wire would cut a man’s head off. In ‘wintry’ weather 
Pe ae walk about the streets in more imminent peril of 

ir lives than if they were in the midst of the Atlantic.” 


A petition, the signers of which represent $50,000,000 of 

capital was recently sent to the Western Union 
Company in this city, praying that the services of 
Supt. D. J. Hern, of the Mutual Union, be retained by the 
Western Uniun. The petition shows the esteem in which 
Mr. Hern is held by Boston business men. 


A resident of Bismarck, Dak., recently received a tele- 
hic order from Carbon, which he proceeded to fill, 

e skirmished about town and finally succeeded in petting 
six cats together in a box, which he properly labeled an 


don, by means of arc lamps. 
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- left at the express office. He then telegraphed “‘ Cats send 
by express to-day. ” To his surprise, however, he discovered 
that it was ‘‘ cots,” not “‘ cats,” that were wanted, We 
are requested to say that the ‘* bull” was made in the rail- 
way-office, not in the Western Union. 


Stock QvuoTATIONS.—Telegraph, telephone and electric 
light stocks were quoted as follows on Wednesday : 
Bid. 
Western Union Telegraph........ 0...  sssvee baedas tease ed 8B8¢ 
Bn SREY tir ir eee EEE TOPE Eee 65 
American District Telegraph Salih 6 CASAS a8 nib Wied 9.00100 00 6.0 38 
Bankers and Merchants’ Telegraph...............-..0.005. 120 
Edison Electric Light.........+.-+00sesseeeecseesseeeeveees 450 
i ee pe * Se aerate ree eee eee 1811 
Wea I boss ok g an hc ARO Cie cees pe ete cesegee 33 
Mexican Telephone..........++++05-- Weir tre terre 4 
American Bell Telephone..........00.c.eceseeevcesececeses 27546 


THE Montreal Shareholder says that a suspicion widely 
prevails in telegraphic circles in the United States, thatthe 
Washington authorities have it seriously in contemplation 
to adopt a system of postal telegraphy, and that a disposi- 
tion prevails to buy out existing companies rather than 
erect new lines. This fact, if such it is, must, says the 
Shareholder, be within the knowledge of those who have 
just brought about the amalagamation of the Mutual Union 
with the Western. Union Company, and it is said to be 
simply with the desire,on the part of the new lessors, of sell- 
ing out soon to the U. S. Government ata large profit that 
the Mutual Union has been virtually extinguished. 


TELEGRAPH LINES ON SUBSIDIZED RAILROADS.—In the 
House of Representatives at Washington, on the 27th ult., 
the Speaker laid before the House a letter from the Secre- 
tary of the Interior, in reply to a resolution calling for in- 
formation concerning telegraph lines along railroads sub- 
sidized by bonds or lands. The letter was accompanied by 
a report from the Commissioner of Railroads, which states 
that replies fo inquiries as to telegraph lines have been re- 
ceived from the Union, Central, Southern and Northern 
Pacific roads, stating in each case that all laws in refer- 
pr 4 to telegraph lines on those roads have been complied 
with, 


THE TELEPHONE FOR DIVERS.—It appears that the sug- 
gestion made some time ago, that the telephone would be 
useful for rapid intercommunication between divers in the 
bottom of a stream and the persors assisting them in 
the boat above, or from the shore, is being tested with 
very favorable results. Among other localities it is re- 

rted that conversation with divers at the bottom of the 

ndon docks was carried on with great facility, while 
those on the bottom of the Thames ordered which tools 
were to be sent down, asked and answered questions, etc., 
so that this is another of the successful applications of the 
most popular invention of the age. 





NEW YORK CIPY ITEMS 


Echoes from 195. 


Mr. Ed. A. Keene, Jr., has gone to Oil City, Pa. 

Mr. A. J. Voyer is visiting his parents in Washington, 
D. C. 

Mr. William Taylor is at present in Saratoga, N. Y., on 
company’s business. 

Messrs. J. H. Young, T. H. Collins and A. H. Inglis 
have resumed work in 195. 

Messrs. John Mitchell and P. J. Morrison have been away 
on leave of absence. 

The Edison incandescent electric light is now being in- 
troduced into the operating room. 

Mr. Wm, O’Hearn, of the day force, isa member of the 
New York Produce Exchange. 

Letters from Denver, Col., state that Mr. J.W. Moreland 
contemplates going to New Mexico, 

Mr. F. M. Thompson has returned from Boston, where he 
has been visiting for two weeks. 

Messrs. Jame F. Crate and G. H. Getz work the Hartford 
quad. Mr. Crate continues to turn out the same “ gilt 
edge ” copy as of yore. 

Mr. John B. Hurd, of the Cleveland quad, was made 
happy. last Saturday by the receipt of a letter from a 
brother in Australia, from whom he had not heard for 33 
years, and of whose whereabouts he had been entirely 
ignorant. 

Mr. Frank B. Rae, formerly of 195, but for several years 
connected with telegraphy andelectric lighting in Califor- 
nia, arrived in the city from San Francisco on Thursday, 
March 8, looking well. He will remain East for about two 
weeks, looking into several electrical matters with a view 
to their introduction on the Pacific Coast. 

Mr. Oscar Kraft, who works No. 39 south, is a model for 
ae agen not having been late in several years. Mr. 

raft formerly worked in the old New York & New 
Haven depot, Twenty-seventh street and 4th avenue, Upon 
leaving that office to engage in other business, the opera- 
tors on No. 6 east presented him with a valuable gold- 
headed cane as a mark of their esteem. Mr. Kraft is 
equally popular on No. 39 south. 








Last Sunday Messrs. P. J. Keliher and C. M. Fulton, of 
the first Chicago quad, walked from Brooklyn to Coney Is- 
land. The walk eveloped Mr. Keliher’s appetite to such 
an extent that he ate a one-dollar dinner on his arrival. Of 
late Messrs. W. C. Ward and F, E. Briggs. of the clerical 
force of 195, have also been indulging in long pedestrian 
tours. Recently they walked to Yonkers, N. Y., Orange, 
N. J., and Morristown, N. J., on each occasion returning 
to New York by train after a hearty supper. 


Other City Items. 

There not being a quorum present at the meeting on 
March 2, the annual meeting for the election of officers 
and standing committees of the New York Electrical 
Society for the ensuing year was postponed until Friday, 
March 9, 8 P. M. 


The case of W. S. Mack, of the 66 Gold street W. U. 
office, ought to be a warning to those who prefer to buy 
second-hand instruments rather than pay for new ones. 
Mr. Mack advertised in the Sunday Herald for telegraph 
instruments. William Gifford asked him if he would buy 
four sets. He replied that he would, and would pay $2 
for each sounder and $1 foreach key. Gifford brought 
the instruments and was paid the $12. It subsequently 
turned out that the instruments had been stolen from the 
American Rapid office. Both Gifford and Mack were ar- 
rested and locked up in the Tombs. Mack retained a law- 
yer, paying bim more than the cost of the instruments 
when new; but when the case came up the justice dis- 
charged him, it being shown that he had no knowledge 
that the gocds were stolen. Gifford, howéver, was held 
for trial. It is to be hoped that when Mr, Mack next 
wishes to purchase telegraphic instruments he will buy 
them ‘new ata regular supply house, and not advertise for 


second-hand ones. 
PERSONAL, 


HERMOSILLO, MExIco.—Mr. C. A. Mitchell has been ap- 
pointed master of transportation and superintendent of 
telegraph of the Sonora Railway Co., with headquarters 
at Hermosillo, Mexico. ' 

CoLumBus, O.—Messrs. Geo. Cole, L. M. Owings, A. M. 
Paddock, E. 8S. Rose, J. M. Zigler, J. W. Cloud and Lewis 
W. Boyer are the Committee of Arrangements of the 
Columbus Telegraphers’ ball, which takes place March 26, 


If Robert C. Fulton, formerly of Pittsburgh, Pa., will 








address the undersigned, he will hear of something to his | 


advantage. B. W. FLACK, 


Standard Oil Company, Pittsburg, Pa. 


FRANK P. Brown, aged thirty-seven, an operator in the 
employ of the Western Union Company, was found dead 
in bed at Bradford, Pa., on the 3d inst. His death is su 

to have resulted from congestion of the brain. 
eaves a wife and two children in Buffalo. 


Information is desired of the 
Mr. Riley M. Johnson, last heard from Oct. 7, 1880, at 
Shumway, Ill., as opérator for the I. C. Ry. He then 
spoke of going to the Arizona gold mines. Any infor- 
mation sent to this office will relieve the uncertainty. of 
his mother and relatives as to whether he is alive or dead. 


Des Moines, lowa.—The Western Union office at Des 
Moines has been recently destroyed by fire. The new office 
is located in Mill’s Block, on Fourth street. 
office is much improved, and is now undoubtedly the largest 
and best officein Iowa. Mr. TT A. Yearnshaw, its mana- 
ger, is one of the most popular telegraphists in the State, 
and widely known throughout the country. He is a favor- 
ite—is well favored among the business portion in this city. 
Mr. John J. Chaddick, who has been a resident of Chicago 
for the past eighteen years, is chief operator of the office. 
Mr. Chas. B. Fann, late dispatcher at Rock Island depot, 
this city, occupies the position of night manager. i 
Josie Guenther, lite bookkeeper in this office, died recently 
at her home at LeMars, Iowa. 


e 


LONDON, ONT.—We have become domiciled in our new 
quarters in the Masonic Temple block, and the ruddy and 
happy faces of the operators and clerks prove that the 
change is highly appreciated. We are thankful to General 
Manager Dwight and Manager Furness for looking after 
our interests. They bave provided us with a handsome, 
commodious and comfortable office, such as we have not 
bitherto enjoyed. The force here now consists of fifeeen 
operators; two check boys, ten messengers, two delivery 
clerks, three other clerks and two repairers. Since mov- 
ing to our present offices, business has not increased as 
much as was expected, but we are preparing for a big 
phew this spring, and will be able to handle it in good 
style. 


Miss McIntyre, one of the staff, was married this week 
to Mr. Donald Matheson, our representative at the G. W. 
Railway Station. The entire force assembled in the oper- 
ating room the evening before the wedding and presented 
Miss McIntyre with a handsome watch and also an ad- 
dress, which was read by the veteran, Mr. Dave Adams. 
Miss McIntyre has been a member of the force for seven 
years and will long remember the pleasant associations 
of old ‘* Dn.” TECUMSEH. 


PORTLAND, ME.-—Although it was expected that the - 
Mutual Union office here would close on the ist of this 
month, it is still open and doing a business. 
The employés of the office now believe that it will be con- 
tinued. There is strong talk among some of our largest 
and most enterprising merchants of building a telegraph 
line to Boston, to connect with the American Rapid or any 
other line that arrangements could be made with. Should 
the Mutual Union office be closed up, it is more than prob- 
able that such a line will be built during the coming sum- 
mer. John F. Malone, one of the best operators in the 
Western Union office, is confined to his home with lung 
disease. Andrew E. Mathews, for some seven years a 
clerk in the Western Union office, and later an assistant in 
the Portland Signal office, is now connected with the book 
and stationery «stablishment of Hall L. Davis. Samuel T. 
Wood, a Western Union operator, formerly of the Port- 
land office, but now at South Windham, was recently mar- 
ried to Miss Minnie Wiggen, an operator in the telephone 
exchange. They were the recipients of numerous wed- 
ding presents from their associates in the two offices. An 
effort will be made to have the new City Council take 
action toward the removal of telephone and telegraph 
po es from the streets, and compel the removal of electric 

ight wires from the roofs of buildings, which will doubt- 
less result in the running of wires underground. J. G. 


BORN. 


Rosson—On Jan. 25, 1883, to Mr. H. E. Robson, Manager 
Western Union‘ofice, London, Eng., a son, still-born, 


RoongYy—On. Feb. 25, 1883, to Mr. James M. Rooney, 
train dispatcher C. & N. W. Railway, Escanaba, Mich., a 


daughter. $$$ $$ 
MARRIED, 


Bowrs—WILLIAMS—At London, Eng., Feb. 10, 1883, 
Mr. E. C. Bowes, Western Union office, to Miss Annie 
Williams, of Swansea, South Wales. 


ELECTRICAL PATENTS ISSUED. 


Week ending Feb. 20, 1883. 
Acoustic telephone; Oliver Higgins, Walter 8. Higgins 























resent whereabouts of | 


The present | 


and Joseph Grim, Napoleon, O..............00eeeeees 273,079 
Electric call; Jacob B. Currier, Lowell, Mass........... 272,862 
Electric heat alarm: M. Martin, Malden, Mess......... 272,893 
Electric arc lamp; Elihu Thomson, New Britain, Conn.. 272,920 
Electric elevator; Schuyler 8S. Wheeler, New York, N. 

TF  cccede. aban tewssateCcaneueetsssvdeebestiies whist 273,208 
Electric mechanism for controlling the bands of clocks; 

Jobn Happersberger, Cincinnati, O....- vicenbe <i akan 273,281 
Indicator for fire alarm purposes; Moses G. Crane, 

POW CON, TEOAS. «icc ose tevencess oe 0s sCigmipemeeeccues 273,033 
Lightning arrester for telegraph circuits; Josiah W. 

Deer, Philadelphia. FO cc itn 9 cbenakh< Soin neon ee 272,867 


| Lightoing arrester; Jobn L. Finn, Elyria, O............ 273,049 
| Lightning Conductor; Henry W. Spang, Reading, Pa.. 273,179 
Speaking trumpet for receiving telephones; Daniel 
Drawbaugh, Everly’s Mill, Pa........... GEE alo wk ow HA 272,866 
"eae transmitter; Daniel Drawbaugb, Eberly’s 
Mill, Pa 272,865 


Inspector of Police William Murray has lately had the 
Applegate Electric Alarm Matting put through his resi- 
| dence at 146 East Seventy-eighth street, and highly in- 
dorses it. . ; 
| 24-Stop OrGAN for $51.—The offer made in to-day’s 
piper by Mayor Leatty, of Washington, New Jersey, of a 
24-stop organ for $51, delivered at your very door, is one 
that lasts but 10 days from the date of this paper, and our 
|readers should take advantage of itatonce. The well- 
won reputation of this house assures buyers that they will 
get what he advertises; and the price, with all freight pre- 
paid, should give him, as it will, thousands of additional 
satisfied customers. We are informed by good authority 
that Mr. Beatty is manufacturing and shipping sixty-nine 
organs daily, and is running his factory nights in order to 

fill orders promptly. 

The attention of persons interested in local telegraph 
and telepbone organizations is respectfully called to the 
electric fighting system of THE FULLER ELECTRICAL CoM- 
PANY, and the practicability of making arrangements with 
that company for the introduction of its apparatus, either 
in isolated plants or through the formation of local com- 
panies desiring to engage in the business of electric light- 
ing. The specially valuable features of this company’s 
system mray be seen by examination of its apparatus in 
Boston, Worcester, Providence, New York City, Bruoklyn, 
Jersey City, Paterson, Philadelphia, Hartford, Lancaster, 
Scranton, Syracuse, Rochester, Buffalo, Pittsburgh, Wheel- 
ing, Steubenville, Xenia, Dayton, Grand Rapids, Chicago, 
Springfield, Belleville, St. Louis, St. Paul, and many other 
smaller places throughout the country. Correspondence 
is invited. THE FULLER ELECTRICAL COMPANY, 














44 East 14th street, New York City. 








All Persons Sending for 


Catalogues or ordering articles advertised in our 
columns will dous and our Advertisers both a 
great favor by mentioning that they saw the 
advertisement in 
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ive remedy 

thousands of cases of the worst kind and of bong Stam 

ha’ red. Indeed, so strong is my faith in its e 
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LE TREATISE on this disease, to any sufferer. Give Ex- 
press & P, 0. address. DR. T. A. 
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the above disease; by its use 
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BOTTLES FREE, together ith a 





SLOOUM, 181 Pearl Bt., N. ¥, 





The Operator and Electrical World. 
ELECTRICAL BOOKS. 


Davis & Rae’s Electrical Diagrams and 
Connections. Oblong, 8vo., cloth, 82 
full page illustrations; 2d edition, Price $2.00 


Pope’s Modern Practice of the Electric Tel- 





=" JUMBO’S-« 
JOLLY JOKES, 


By 8. B, Lambdin, Opr. at 195 Broadway, N. Y. 
Sixty-four pages of closely-printed matter, all 


Wire Stranding Machines. 


COMPLETE SETS OF 


MACHINERY 


FOR THE MANUFACTURE OF 


Telegraph Cables. 


JOHN B. SABINE, 


ATTORNEY AND COUNSELOR-AT- 
LAW, NOTARY PUBLIC 


AND 
PRACTICAL TELEGRAPHER. 
102 Broadway, New York. 


Special attention given to the Law of Tele- 
graphs; ,to the incorporation of Telegraph, 


egraph; 9th edition, revised and en- 
larged. Svo., cloth...........cs.eeeee + $2.00 
Copies Mailed on Receipt of Price. 
D. VAN NOSTRAND, 
23 Murray and 27 Warren Sts., N. ¥. 


new und perfectly original Jokes, and of the 

most rambunxious and excruciating order im- 

aegnane. Price, 15 ets,; two for 25 cts, Stamps 
en, Agents wanted. ‘ 73.” 


Address SAM’L B, LAMBDIN, 





58 Orange Street, Brooklyn, N, Y. 








OUR AGENTS _ EARN 


Soliciting orders for copying family pictures, Our OIL F 


No EXPERIENCE REQUIRED TO EARN $25 WEEKLY! 
ability can secure four orders daily the year ,row 
in oil colors. If you desire a QUICK PAYING BUSIN 


SAFFORD 


2 Paorit on EACH OrnpDER! 
All pictures copied Non-Reversep and finely Ay ——y 
t 


send 
ADAMS & CO., 48 ™|Manchester, 


- $25.00 A WEEK! 


ROTYPES are the sesr oil portraits made! 
Any person of ordinary 


for circular with fyll information, Out 


ond Street, N. Y. 





Complete sets of machinery for Purifying India 
Rubber and Gutta Percha, and Insulating Wire. 


Lapping Machines for covering Wire with Silk, 
Cotton, Flax, Hemp, Tape, etc. 


Thomas Barraclough & Co., Limited, 


8 KING STREET, 





England, 


Telephone and Electric Light Com anies ; to 
all litigation arising in the construction ani 
maintenance of lines; to tbe defense in all 
claims for errors and omissions in the transmis- 
sion of messages, and for injuries resulting from 
the use of Electric light and other wires. 

Letters patent obtained for all electrical in- 
ventions of merit in all countries. 

Collections made for manufacturers and 
others. 

Correspondence Solicited, 
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The Electrical Supply 


COMPANY. 


The Prosch Telegraph Key 


THE ONLY ABSOLUTELY 


NON STICKER 


AND 





(This cut is ¢ size.) 


HASY WORKER. 


A Nickel Plated, with Platinum connections. 
Patented Nov. 19, 1882. 


Price, 63.50. 
ia Sent by registered mail. 





FULL SIZE 
Learners’ 


Instrument. 






No. 1 Outfit Complete, with 
Book, $3.50. 





No, 1 Key and Sounder only, 
$2.80. 


COMPLETE OUTFITS BY EXPRESS. 


KEYS AND SOUNDERS ONLY BY MAIL. 





SOLE AGENTS FOR 
THE UNITED STATES 


FOR 


PROFS. AYRTON & PERRY’S 


VOLT METERS, 
AM METERS, 
OHM METERS. 


SOLE AGENTS FOR 
THE UNITED STATES 


FOR 


ELLIOTT BROTHERS’ 
(London) 


Electrical Test teriranel: 
SOLE AGENTS FOR 
THE UNITED STATES 


FOR 


FRED’K SMITH & CO., 
GALVANIZED IRON 


Telegraph aud Telephone Wire,|_ 


Quotations and lists on application. 


The Electrical” Supply Co, 


100 Liberty Street, 










eysaestPAlttTt 


NEW aTYLE Neo. 1215. Height, 72 ins., 

Length, 49 ins.,, Weight, boxed, about 

Address or call upon 
§ he on afucturer 


Dap, ann 
‘| DANIEL F. BEATTY, “Washington, New Jersey. 





A . i 
$85.00 , 
$51 i 8 
B 
Without Stoo Five Octaves, hand- 
Freight Regular Price $85.00 sxi*sn ‘i EEOS: some appeti 
pg oh ft. ee 2 Melodia, 8 ft. tone. 3Clarabe' VOL E the ous French Horn Solo 
PSs. tone, ual Bass 16 ft. tone, 2 Bourdon, Com , New Grand tand Left Knee 
tone. choue ,8 ft. tone, 7 Viol di Gamba, 8 ft. tone, 8 Diapason, | Stops, to 1 en otion the Knee, if 
$ ft. tone. ”%4 Viola Dolce, 4ft. tone, 10 Grand Expressione, 8ft. | necessary. Five (6) Sets of GOLDEN TONGUE REEDS 
tone. 1i French Horn, 8 ft.tone. 12Harp Holian. 13 Vox | as follows: a set rful Reeds; et of $ 
Homan. 14 Echo, 8 ft. tone. 15 Dulciana, 8 ft. tone. 16 Clario- orere. of VOIX CELESTE; one set of FRENCH HORN 
net, 8 ft. hope. 17 Voix ge = 8 tt. tone. 18 Violina, 4 ft, Stile 2 1-2 Uctaves of regular GOLDE 
), 19 Vox Jubilante, 8 ft. tone. 20 Piccolo, 4 ft.tone. 21 | TONGUE REEDS, ph fitted up with 
22 Orchestral Forts, 28 Gra! rand Organ | an OCTAVE COUPLER, which doubles the power 
. 2% Right Organ -_ ~~ top. the instrument. ~yr qn yee for Music, 
o o Patent ‘also 
iT Pixies atid IN APPE RANG” BEING | eo Teihas « cig Lid and convenien i 
se is solid Walnut, pro- ey +4 which are Ss Jiang 
od veneers. The beet sand-carving the "pons bene tee See, are ted up 
design extant. It is deserving of a piace in the | steel ‘and the best qualit wich carpet a The 
millionaire’s parlor, and would ornament the boudoir of covered wi t, are = 
of a princess, ished getou t of repair or worn 








will remit me $51 and the an- 
SPECIAL TEN-DAY OFFER, 2.20" Soret tine 10 days from 
ele Ore EE nan Bea ck Gee enanth the date hereof, Iwill box and ship you 
this Organ, with Organ B Book, etc., exactly the same as I sell for $85. You 
order pone vn Ny and in no 
case later than 10 days. One 
pas test trial given and a 


nen ander my Hand and or Six Goal this 
of March, 1883. 


in cash by Bank 
Sk a ee 
ston for $87, as part payment 


I Hereby agree . 
i for $85 and boxand ship 
years. Mone: refunded with interest 
) DANIEL F. BEATTY 
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er immediate- 
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to your nearest railroad t ‘station, 
pa mn went of, it. This isa rareeo tov A a Shine were 2 gaayed by corr very door, 
for Organ’ * oy 


fre re at manutact rere prs ioen Prices, 
HOW Fo 22 tabowad 1. 
ORDE aes h- 160 tor order one on cobiitian th t 
as represented in this mont, or 1 shail return i at Cay a 
return of my money, Ww ith interest from thi oo od it; 
to your offer. rBe “t earner te give Bank Drat Prices . 
and a8 what Railroad. sure to remi a i yop thos 


Y acce seegreee, on day 
will secure’ this ‘special offer ify noone i iogremens reduces without delay, 
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at six according 
» State, pot ccight Station, 


by 
td desirethis 
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hence this special price, 








LECLANCHE BATTERY. 


= (PATENTED.) 


= 
| 


te 


Ss 


Sr, 


* 


1 





PRISM BATTERY, COMPLETE. 
Size of Jar 6 x 414 inches. 


GREAT TELEPHONE BATTERY. 


The Realization of 
SIMPLICITY AND EFFICIENCY 


In Electric Open Circuit Batteries, 


Free from acid, Emits no odor, Does not get 
out of order. Lasts without renewal from six 
months to several years, according to use. 


ADOPTED AND USED nt THE 
American Bell Telephone Com 
Metropolitan Telephene and <A Com- 
~~ om Union Telegraph Company. 

@old and Stock Telegraph Company, with 
their battery telephones. 

And by all the Telephone Companies and Ex- 
changes in the United States. 

The attention of the public is called to the new 
form of Leclanché Battery, in which the porous 
cell is dispensed with and for it substituted a 
pair of compressed Placques or Prisms, which 
are = strapped to the Carbon (as shown in 
cut) he Prism Battery is more easily and 
cheaply cleaned and renewed than any other 
battery. Beware of Infringements and 
Worthless Imitations. 

Every genuine Leclanche Battery has 
the words Pile-Leclanche stamped on the 
carbon head, jar and prisms. All others are 
spurious. 

‘** Prisms” and Porous Cell Batteries for sale in 
any quantity. Zinc and Sal Ammoniac of 
superior quality. 


The Leclanche Battery Co. 
149 West 18th St., New York. 
L. G. TILLOTSON & CO., Sole Agents, 


Nos. 5 & 7 DEY STREET, N. Y. 





Just Published! 


ELECTRIC ILLUMINATION 


Quarto, 906 Pages, 833 Llustrations. 


Cloth. Price $7.50. 
Address, 


W. J. JOHNSTON, Publisher, 





NEW YORK. 


No. 9 Murray 8t,, New Yerk. 











Prominent 


felegraph_ Department, Many 
ish Railway, Telephone and Electric 


Contractors 1 to the English Postal Tel 
fEuropean Governments, the Principal Bri 
Light Companies. 

imates promptly furnished for all kinds of covered Wires and Cables for 
Shipment to America, on which specially low rates will be quoted. 


25 Booth St. MANCHESTER, ENGLAND. 
RAMSDEN, CAMM & CO., 


BRIGHOUSE, YORKSHIRE, ENGLAND, 


Iron and Steel Wire Drawers and Galvanizers 


ae May MANUFACTURERS OF 
®t PATENT TELEGRAPH WIRE, 
im = =| Over 100-lb, Pieces Without Weld or Joint, 


TO GOVERNMENT SPECIFICATIONS. 


Best Refined Telephone ‘Wire, 


FENCING WIRE, SUBMARINE CABLE WIRE, STRAND AND 
STAY WIRE AND GALVANIZED BINDING WIRE. 











Fexce 
B. 


Contractors to the English Postal Telegraph Department, Railway and Telephone 
Companies. 








FiniiWltom SMITH & Co., 
Caledonia Works, Halifax, England, 


MANUFACTURERS OF BEST PATENT 


GALVANIZED TELEGRAPH AND TELEPHONE LINE WIRE, 
Of High Conductivity, in 100-Ib, Pieces, without Joint or Weld. 


lron and Steel Wire Drawers, Patent Galvanizers. 


Cable Wire. Telegraph and Telephone Line Wire to all epersecations. Best 
O Galvanized Strand Wire. Iron and vey Fencing 
'§ Patent Cast-Steel Rope W 


“NE MARK Galvanized Steel Wire for | Long Spans. 
Contractors to the English Postal Telegraph Department 
Railway Companies. 


PRIZE MEDALS-~London, 1862; Paris, 1867; Moscow, 1872; Vienna, 1873; Paris, 1878; Phila 
delphia, 1876, 
American Tele 
write for prices, 
109 Liberty street, 
the United States. 






S 


and 


egraph and Telephone Companies using wire in | quantities are invited to 
= can be sent direct, or to THE ELECTRICAL SUPPLY COMPANY, 
ew York, sole agents for the sale of our telegraph and telephone line wire in 
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BOSTON 


HGen¢ COM, 


550 Washington Street, 


BOSTON, MASS., 


MANUFACTURERS AND DEALERS IN 


ELECTRIC SUPPLIES, 


Electric Gas Lighting Apparatus, 


ELECTRIC BELLS, 
BURGLAR ALARMS, 


Electric Light Supplies, Telecraph 


Supplies, 


TELEPHONE SUPPLIES, Etc, 


HOTEL AND HOUSE 


ANNUNCLATORS, 


LINE SUPPLIES, 


AT BOTTOM PRICES. 


Batteries of all kinds, 
Battery Supplies, 
Galvanized Iron Wire, 
Galvanized Steel Wire, 
Screw Glass Insulators, 
Porcelain Insulators, 


Rubber Hooks, 


Brackets and Pins, 
and Chemicals. 


Instrument: 


Price for the Complete 


GEM” LEARNERS’ OUTFIT, 


83.75. 


Consisting of the above large-sized 
Sounder and Key, a large Cell of Cal- 
laud Battery, one roll of Office Wire, 
Book of Instructions, Chemicals, etc. 

The only low-priced Learners’ Instru- 

ment that has nicely finished BRASS 
Sounder and Ke ver, with perfect 
adjustments for both. 
Price tor Complete Outfit........ $3.75 
Price for Instrument alone....... 8.00 
Price for the whole outfit (except 

Glass Jar), with Key and Sound- 

er + pean by mail, post- 


Learners’ 


Jerome Redding & Co.’s 














pai 
Price for Instrument alone, by 
mail, post-paid .............s0s 8,60 
Price for Instrument alone, for 
lines 1 to 15 miles ............. 8.60 
Price for Instrument alone, for 
lines 1 to 15 miles, by mail, 
OOM asset Say cebes ah ane 4.05 


i aa ls SEND FOR CIRCULAR. 
JSEROWe BH PING & CO., 
MANUFACTURERS OF TELEGRAPH AND ELECTRICAL SUPPLIES, 





NO. 30 HANOVER STREET, BOSTON, MASS. 























THE STAR INSTRUMENT 


Guaranteed to be Perfect 
and Good for 5 miles or less. 


Instrument, without battery, 








wound with fine wire....... $8.25 

The Iastrument, by maii..... 3.50 
” 8 wound 

fk, . 3.75 


' Outfit, including wire, vitriol, 
=— Outfit, wound with fine wire..3.75 
Instrument, withuut battery ..3.00 


ONLY $3.50. 


M. A. BUELL & SONS, 


144 Superior Street, Cleveland, Ohio. 
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The Works of the Jno. A. ROEBLING 





Sons Co., at Trenton, N. J., have facil- 
ities for producing large quantities of 
Telegraph Wire on short notice. The 
Belgian system of rolling long lengths of 
@ wire rods, and improved methods of 


galvanizing, were first introduced in the 


WORKS NT VHA Kino wrt TH 
TRENTON Wd VHIGHEST = 





United States at these works. It insures 





the production of wire with few joints 


and with a thick coating of zinc. 








PREMIUM LEARNERS APPARATUS. ONLY $6. 
NOT THE CHEAPEST, BUT GUARANTEED THE BEST. 








The PREMIUM LEARNERS’ APPARATUS 
AND OUTFIT comprises the famous “ NEW 


GIANT SOUNDER PERFECTED,” and 
i} the ‘‘NEW CURVED KEY,” placed upon 
a splendidly polished base, with a cell of 
Callaud Battery, Chemicals, Office Wire, 
} and an excellent Book of Instruction, for 














1 $5, when the money accompanies the order 


= These instruments are the exact size and 
form of those upon which we received the 
highest award at the late Centennial Ex- 
hibition over all competitors. Everything 
reliable, and so guaranteed, or money re- 
funded. Our book of instruction contains 
full and explicit information as to setting up 
the battery, running of wires, &c. 
Price, Complete Outfit........$5.00, Instrument without Battery ...... $4.20. . 


Instruments wound with finer wires for lines of one to 15 miles, $5.00; Cell of Battery,Complete, 80 cents; Premium Sounder, Separate Base, 
$2.50; Premium Key, Separate Base, $1.75; Premium ners’ Instrument, Key cod Sounder entirely Nickel- without battery, $5.20 

Complete Nickel-plaved Instrument, with battery and outfit, $6.00; Sounder, separate base, $3.25; Key, $2.00. oney in advance. 
Instruments without battery, sent by mail, 55 centsextra. Battery jars cannot be sent by mail. All orders will receive our prompt and carefyl 
attention. To preventdelay in — full shipping instructions witb town, county and State, should he given. Remittances should be made 
P. O. money order, registered letter, draft or express, which will insure safe delivery. Send for catalogues and circulars before purchasing 


fe PARTRICK & CARTER, - 


‘MANUFACTURERS OF TELEGRAPH INSTRUMENTS AND SUPPLIES, 








SEND FOR CATALOGUE. 


No. 114 South Second<Street, Philadelphia, 
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HOLMES, BOOTH & HAYDENS, 


MANUFACTURERS OF . 


FIREPROOF INSULATED ELECTRIC LIGHT WIRE 


49 CHAMBERS ST., N. Y. 


. From Pure Lake Superior Copper. 
Patent “‘K. K.” Insulated 


WORKS: We 


Conductivity Guaranteed. 


ron Wire, for Wer and Telegraph Use. 
WATERBURY, CONN. 


18 FEDERAL ST., BOSTON. 








TELEGRAPH WIRE. 


TELEPHONE WIRE. 


WASHBURN & MOEN MANUFACTURING COMPANY. 


WORCESTER, MASS. 





EsTaBLISHED 1831. 


16 Cliff and 241 Pearl Streets, New York. 
y baving given careful attention to Telegraph Wire from the introduction of 
elegraphy, and especially with reference to necessary 
oes not hesitate to recommend this class of its products as unequaled in 


This Com 
the Art of 
electric conductivity, 
that particular. Being the first to 


CaPITAL $1,500,000. 
215 Lake Street, Chicago. 


© conditions to highest 


MAKE A SPECIALTY OF TELEGRAPH WIRE, 


and anticipating at an early day the oe demand that wovld exist for that article, they have 


adopted and fully Lpcore’ certain meth 
as of Telephone 


and appliances for the 
ire which are peculiar to themselves. Among 


ction of Te 


ph as well 
may be men the 


PATENT CONTINUOUS ROLLING MILL, PATENT CONTINUOUS GALVANIZING 
BATH, AND THE BELGIAN ROLLING MILL, 
(In connection with the DousLz Siemens Furnace). 


All Wire made by this Company for Te 
before shipping, with regard to Conductivity, 


a ae 


or Telephone purposes is thoroughly tested 


4 ensile and Torsion strength, as well as Elongatio 
Prices and Sine for Telegraph or Telephone Wire—Plain, Oiled or Galv Seal uneh 


—given upon 


B.—The qualities known as extra Best (E. B. B.) and Best Best (B. B.) kept constantly in stock 











In Writine To ADVERTISERS, 
Always mention that you saw their 
advertisements in 
THE OPERATOR AND ELECTRI- 
CAL WORLD. 





WHEN YOU WANT 


Fire Insurance, 


WRITE TO 


JOSEPH E. CRAWFORD, 
MOUNT VERNON, N. Y., 


Representing eight Fire Insurance Companies, 
also the * Travelers,” of Hartford, Conn. 


W. T. HENLEY’S 
TELEGRAPH WORKS COMPANY 


(LIMITED), 
Telegraph Engineers and Oontractors 
Wire Drawers and Galvanizers. 
MANUFACTURERS OF 


Submarine, Subterranean and Aerial 
Cables of every description, for Tele- 
graph, Telephone and Electric 
Light Purposes. 


Henley's Patent Ozokerited Oore, 
Henley’s Patent Dynamo Machines 
and Electric Lamps. 
Estimates for any kind of cables or core fur- 
nished. OFFICE: 
8 Draper’s Gardens, Throgmorton Street, 
LONDON, ENGLAND. 


Works: North Woolwich. 
AGENTS IN THE UNITED STATES, 


Wester Electric Co., New York Chicgo. 
THE ANSONIA 


BRASS & COPPER C0, 


MANUFACTURERS OF 


Pure Electric Copper Wire, 


For Magnets, Telephones, Electric Lights, 
&e. 


With H. Splitdorf’s Patented Liquid Insula- 
tion, covered with Cotton or Silk. 











LINE WIRE. 
FIREPROOF HOUSE AND OFFICE WIRE FOR 
IN-DOOR USE IN ELECTRIC LIGHTING, 
Wrought Metal Gengs, for Annunciators, 


Telephones, &c. 


ZINO RODS, BATTERY: OOPPER, &o. 
Nos. 19 and 21 Cliff St, NEW YORK. 


THE BISHOP 


GUTTA-PERCHA WORKS. 


ESTABLISHED IN 1847. 


SAMUEL BOARDMAN, Agent. 
Original and only Manufacturers in North 


PURE GUTTA-PERCHA INSULATED, 


AERIAL TELEGRAPH, TELEPHONE AND 
ELECTRICAL WIRES AND CABLES OF 
EVERY DESCRIPTION. 


Sole Licensees under the Simpson patent for | 


the manufacture of Gutta-Percha Insulated 
Wires. Have constantly on hand 
and make to order 


GUTTA-PERCHA AND BALATA INSU-|& 


LATED WIRES FOR ALL ELEC- 
TRICAL PURPOSES, MARKS’ 
COMPOUND INSULATED 
WIRES, 


FOR OFFICE, AERIAL, UNDERGROUND 
AND BATTERY USES. 


Also, every variety of Compressed Electrical 
Cordage—Burglar Alarm, Call Bell and Annun- 
ciator Wires—Electric Light and Gas Lighting 


Wires and Cables—Silk, Cotton and Fibre-cov- || 
ered Copper Magnet Wires and German Silver || 


Resistance Wires—Medical, Switch and Tele- 
phone Cords—Flexible Elevator Cables, etc., 
G. P. Sheet for Cable Splices, and every descrip- 
tion of pure 


GUTTA-PERCHA GOODS. 
OUR GOODS ARE FOR SALE BY 
L. G. TILLOTSON & CO., 
5 and 7 Dey Street, New York. 


Send for Catalogue. 
ADDRESS COMMUNICATIONS: 


W. W. MARKS, Supt., 
420, 422, 424, 426 East Twenty-fifth 8t., 
Office at the Works. NEW YORK CITY 


PINS AND BRACKETS. 


We are now prepared to furnish 
Pins, Plain, at $10 per thousand. 


Pins, Painted, $i! per thousand 
Brackets, Plain, $13 per thousand. 
Brackets, Painted, $15 per thousand. 
BEST QUALITY OF OAK, 
SPECIAL REDUCTION ON LARGE ORDERS. 

L. B. HARRIS, 


Manchester, N. H. 








THE AMERICAN BELL TELEPHONE COMPANY, 


W. H. FORBES, President. W. R. DRIVER, Treasurer. THEO. N. VAIL, General Manager. 


This Company, owning the Original 
Patents of Alexander Graham Bell for the 
Electric Speaking Telephone, and other 
patents covering improvements upon the 
“ns same, and Se except for certain 

; limited territory, under an arrangement 
with the Western Union Telegraph Com- 
pany, the Gold and Stock Telegraph Com- 
pany, the American Speaking Telephone 
Company, and the Harmonic Telegraph 
Company, the patents owned by those 
companies, is now prepared to furnish, 
upon application, either directly or through 
any of its agents, Telephones of different 
styles, and applicable to a variety of uses. 

his company desires to —— with 
persons of responsibility for establishing 


District or Exchange Systems, 


Cc in all unoccupied ages’ f similar to 
those now in operation in all the principal 
cities in this country. 

Responsible and energetic 
required to act as licensees 
pose of \establishing 


PRIVATE LINE AND CLUB LINE 


systems, for business or social uses. Also 
to introduce the telephone for 


SPEAKING TUBE 


om ope for which instruments will be 
leased for a term of years at a nominal 
rental. 

This Company will arrange for telephone 
lines between cities and towns where Ex- 
change systems already exist, in order to 
afford facilities for personal communi- 
cation between subscribers or customers 
of such systems. 

We respectfully invite attention to this 
matter, and any further information re- 
lating thereto can be obtained from the 
Company, 


No. 95 Milk Street, Boston, Mass. 


All persons using Telephones not licensed by this Company are hereby respectfully notified that 
they are liable to prosecution, and for damages for infringement, and wil] be prosecuted accord- 
ingly to the full extent of the law. ‘ 














rsons are 
or the pur- 




















(Formerly EUGENE F, PHILLIPS), 
MANUFACTURERS OF ° 


PATENT FINISHED 
INSULATED ELECTRIC WIRES, 
TELEPHONE AND ELECTRIC CORDAGE, 
ELECTRIC LIGHT WIRE. 


Magnet Wire, Patent Rubber-Covered Wire, 
Burglar Alarm and Annunoiator Wire, Lead-Encased 
Wire; Anti-Induotion Aerial and Underground'Cables, 
eto., eto. 


Office and Factory, 67 Stewart Street, Providence, R. I. 





UGENE F, PHILLIPS, President. W. H SAWYER, Secretary and Electrician, 
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DAZE ’S 


KERITE INSULATED 


Telegraph, Telephone and Electric Light 


WIRES AND CABLES, 


MANUFACTURED ONLY BY THE INVENTOR, 


AUSTIN GOODYEAR DAY,)| 


OFFICE : 120 BROADWAY, NEW YORK. 
FACTORY : SEYMOUR, CONN. 


Kerrite INSULATION should be used on elec- 
trical conductors for any of the following 


purposes: 

Submarine, Underground or Aerial Tele- 
graph, Telephone and Electric Light 
Cables; Office Cables and Lines ; also for 
Battery, Burglar Alarm, Fire Alarm, Po- 
lice and Submarine Blasting Purposes, 

ot tahectsuctibie and permanent ttealation of 


electric wires. 
A large number of 


ANTI-INDUCTION KERITE TELEPHONE CABLES, 


some of them TWO MILES IN LENGTH, are in use 
in several cities, and are found to WORK PER- 
FECTLY for that distance. 

Kerite is recommended and indorsed by all 
leading ‘men connected with telegraphy, tele- 


phony, and electric lighting. 
At the CENTENNIAL EXHIBITION at 


Philadelphia, Sir WILLIAM THOMSON, the emi- 
nent Electrician and Scientist, awarded to the 


Kerite Insulated Wire and Cables 
A DIPLOMA 


For “ Excellence of the Insulation and Dura- 
bility of the Insulator.” 


For Sale by all Dealers in Telegraphic 
Materials. 


CLARK 8B. HOTCHKISS, Gen. Agt. 


120 Broadway, New York. 








THE 





SIZE OVER ALL, 734 X 454 INCHES. 


PATENT BED. 
THE BEST 


OPEN CIRCUIT BATTERY 


in every respect, without any question. 


SUPPLANTING ALL OTHERS! 


With its introduction, Battery Trouble and 
Battery Expense become things of the past. Asa 


TELEPHONE BATTERY, 


the LAW unquestionably excels all others. 
Now almost universally used by the Telephone 
Exchanges of the whole country. 

The materials used in its construction are the 
very best. Noacids. Noodors. Great recupe- 
rative power. Nothing to renew except the 
zinc and sal ammoniac; no porous cup, placque or 
prism. Fits the standard size battery-box. 

Send for Circular and Schedule of Prices. 

Single Cells, $1.25. 


Manufactured and for sale by the 
LAW TELEGRAPH COMPANY 


140 Fulton Street, New York. 


Wiiu1aM A. CHILps, Manager. 
Frank SuHaAw, Engineer. 


DELANO & HAINES, - 
Promoters ani Brokers, 


TEMPLE COURT, 


5 BEEKMAN ST., N. Y. 


EXECUTIVE OFFICES OF THE 


MEXICAN TELEPHONE CO., AND 


THE TROPICAL AMERICAN 


TELEPHONE CO., LIMITED. — 


These companies bave acquired and own, in 
their respective territories, all the telephonic 
rights formerly the property of the Continental 
Telephone Co., including the exclusive right, 
for a term of years, of selling, leasing, and 
using Bell Telephones, Blake Transmitters, and 
all other telephonic apparatus manufactured by 
the AMERICAN BELL TELEPHONE CO., 
under patents owned or controlled by it in the 
United States and Canada, 


VALUABLE TELEPHONE TERRITORY 


Can be had by parties who can furnish the 
money requisite to develop it, in the Republic 
of Mexico, the West India Islands, and 
South America. 


TELEPHONE AND ELECTRICAL 


STOCKS 


BOUGHT AND SOLD. 


CHARLES WILLIAMS, JR. 





(ESTABLISHED IN 1856), 


108 Court Street Boston, Mass, 


AUTHORIZED MANUFACTURER OF 


THE AMERICAN 


BELL TELEPHONE CO. 


o~ 





Magneto, Crank and Push Button Call Bells, 
Electric Bells, District Bells and Switches for 


Exchanges, Annuaciators, etc. 


Telegraph and Electrical Instruments, 


Batteries, Wire, Insulators, and Tele- 





phone Supplies of every Description. 





ENGLISH 


Patent Office. 
H. GARDNER, 


166 Fleet St., 
London. 
Successor to 


Messrs. Robertson, Broo- 
man & Co, 
Gives prompt person- 


al attention, and ob 
tains Patents for In 


at fixe.| and moderate 
charges. Pamphlet of 
costs gratis. 


Thirty years’ practi- 
cal experience, 


Provisional Protection, £8 
JOHN P. LORING, 
Sec. and Treas 








Joun TURNER, 
President. 


THE 
CENTRAL AMERICAN 


TELEGRAPH & TELEPHONE CO. 


CAPITAL STOCK $100,000. 


Shares $10 each. Full paid and non- 


assessable. 





This Company has acquired and owns all the 
telephonic rights formerly the property of the 
American Bell Telephone Company, Conti- 
nental Telephone Company and The Tropical 
American Telephone Company, Limited, in 
Central America and Panama. 


The Company BUYS its telephones and trans- 
mitters, and thereby avoids paying Royalties. 


A limited number of the shares of the stock is 
offered for sale at $5 per share. 


Address 
JOHN P. LORING, Treasurer, 


Sears Building, Boston, Mass. 





THE 


WEST INDIA 
Telegraph & Telephone Co, 


LIMITED. 


CAPITAL STOCK, 


$150,000 


Shares $10 each. Full Paid and Non- 


Assessable. 


Transfer Office, Long Branch, N. J. T. C. 
Morford, Registrar of Transfer, 

This company has acquired and owns all the 
telephonic rights formerly the property of the 
Continental Telephone Co., and Tropical Ameri- 
can Telephone Co., Limited, including the 
exclusive right, for a term of years, of selling, 


leasing, and using in the Islands of Hayti, San. 


Domingo, Jamaica, Porto Rico, Viq ue, Culebra, 
St. Croix and St. Thomas, Bell Telephones, 
Blake Transmitters, and all other telephonic 
apparatus manufactured by the AMERICAN 
BELL TELEPHONE CO., under patents owned 
or controlled by it in the United States and 
Canada. Has been granted concessions from 
the Governments of the Islands for exclusive 
rights to the Exchange System for telephones. 


This Company BUYS its Telephones 
and Transmitters, and thereby 
Avoids Paying Royalties. 


A PORTION OF THE STOCK FOR SALE. 
Address : 


THE WEST INDIA TELEGRAPH & TELEPHONE C0., 
CHILLICOTHE, OHIO, 


THE 
Faure Accumulators, 


OR 


ELECTRIC 


Storage Batteries, 


The Heretofore Missing Link 


IN 


ELECTRIC LIGHTING. 


oe 


No Machinery of any Kind Required 
on or Near the Premises, 


The light produced from these batteries is al 
ways ABSOLUTELY STEADY and pure, and 
free from the FLICKER or PULSATION that 
is apparent in every light coming direct from a 
dynamo. 

The consumer is free from the uncertainty of 
steam power, and the liability of all kinds of 
machinery to stop at the most inopportune mo- 
ment. These batteries enable a vast saving of 
money, both in introducing and in after use, be- 
sides affording heretofore unknown comfort in 


the use of electricity. 


They are Applicable for Power as 
well as Light. 


——-- 


For the privilege to organize companies under 
this patent, or for the purposes of isolated use in 
any of the following states: 


Virginia, Georgia, 
North Carolina, Florida, 
South Carolina, Texas, 
Alabama, Louisiana, 
Mississippi, 


APPLICATION MAY BE MADE TO 


DAVIS & PROAL, 


BALTIMORE, Md. 


ROOMS 29 AND 81, 


Chamber of Commerce Building, 


who are the managers for the Parent Com- 
pany, in the above named States, and who are 
prepared in its name to issue licenses, 


They will be pleased to give any information 
regarding the system. 


The batteries are in practical use in the 
Chamber: of Commerce Building; and in our 
offices, where the entire working of the system 
can be seen and explained. 


All communications will have immediate at- 
tention, 


AUGUSTUS G. DAVIS, 





A‘ B. PROAL. 
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APPLEGATE INVISIBLE ELECTRIC MATTING. 


THE ONLY RELIABLE BURGLAR ALARM. 


Simple, durab! 


cheap. gm tee nape Reta? dangly A 
ta, Detbetives, Scientific and Business Men. 


and closed, 
no companies are 


Requires no aecciaion to put up or keepin order. For eacinen and information address the general commercial offices 
APPLEGATE ELECTRIC ALARM MATTING CO., Mills Building, N. Y. City. 


Unt fe r four years by Phils. Local Tel. Co. and others, Is’ now being ly 
n operation, will be sold with the alarms and battery complete an 


adopted. Indorsed by Heads 
sent to any part of the United States. 








PHOSPHOR-BRONZE TELEPHONE WIRE. 


The STRONGEST, TOUGHEST and BEST for line 





Marks. Ke wel pe 


 Pheypher. Baonge.”” el 


THE PHOSPHOR-BRONZE SMELTING | SO: 
ARO T., PHILADEHLP 
Owners of the My . Titiecs teense tae Sole Manufacturers of lle ie Bronze in the United States. 





and acoustic Will not 
SMOKE. hyo ag DAMPNESS. TENACITY more than FOUR times 


PHOSPHOR-BRONZE RODS, 
_ SPRING METAL AND WIRE, 


rior to German silver or brass for electrical apparatus. Already 
pon an ol used throughout the country. Address 





4 H LONGSTREET 


No. 9 Barolay 
NEW YORK, 


MANUFACTURER AND DEALER IN 


TELEGRAPH INSTRUMENTS, 


wires of electric 
STRETCH nor RUST. RESISTS 


>a LIMITED, 








Gelatinized Fibre. 


(Trade Mark.) 


The New Substitute for Hard Rubber. 


Adopted by the leading Electric Light Com- 
panies and Manufacturers of Electrical Appar- 
atus, being a better non-conductor, lighter and 


|THE CARBONS 
American Garbon Co,, 


Are Warranted the Best 


MANUFACTURED BY THE 


OF EVERY DESCRIPTION, 


?/ANNUNCIATORS AND BURGLAR 
ALARM APPARATUS, BATTERIES 


ST. LOUIS, MO. 


Street, 


Telephone and Telegraph Supplies 


INVENTORS’ AGENCY, 


FOR THE 


Patenting, Introduction and Sale of 
INVENTIONS. 


Those Relating to Electricity a Specialty. 


Patent specifications for electrical or other 
inventions drawn. Information given as to 
whether inventions are patentable or not. 

Excellent facilities for placing inventions of 
ae > especially electrical inventions. 

ties constantly offered for profit- 
able investments in patents, and chances to se- 
cure interest in several new inventions 
by furnishing means to take out patents. 

List of important patents now for sale for- 
warded on application, or shown and explained 

at the office. 


KNUDSON*ELECTRICAL COMPANY 


FOR ELECTRIC LIGHTS. 





ee es AND BATTERY MATERIAL. (LIMITED). 
COURTENAY & TRULL, a rete & CO.) Telegraph Instruments for Rail-| 39 NASSAU STREET, 








No. 17 Dey St., New York. 5 and 7 Dey Street, N Y. road Use a Specialty. New York. 








PERFECTION AND _ECONOMY COMBINED. 


PRINCE OF LEARNERS. 


This beautiful outfit we unhesitatingly claim to be the best, at or near the price | 
in the market. A full-size s;under of great capacity and clearness of tone, curved lever 
key of improyed construction, the whole substantially made and finished in best style, and 
mounted on a highly polished mahogany hase. We make two styles. No. 1 is fitted with 
highly polished brass sounder and key levers and hard platina points. No. 2 has bronzed 
iron levers, and is presented to meet the views of those who desire a cheaper instrument, 
the same as supplied by other manufacturers. The Battery is of extraordinary power 
and constancy. We guarantee this outfit to be all we claim, and will return the money 
where satisfaction is not met with, Outfit includes chemicals, office wire and book of 




















“DAVIS & WATTS, Baltimore, 


Manufacturers of and Dealers in 


Authorized Manufacturers to American Bell Telephone Company, 


er See 


and Electrical 


instruction. 
PRICE: 
Complete outfit, Wo. Dicciccccccccsedscbelces Mein ae paler dob obec occ toteie che $4.80 
WhO. BovcccccccscctysccsctcsMctle + abt seis: Gels Giah osc ctbndaecus 8.70 
Instrument wee with finer wire for long Circuits............0. scsccscseccecsecees 4.%5 
Instrument alone, a errr ee Se Pg ee ge ee eee eee 8.50 
BE Tino cae 0B ES INTs enna k cd ode doce ce bebede wees eNeresecdes 2.0 
SRLRONT, «once s+ acne acayncee bans eens hob bas cébebeet OES s, consmibtibaas 100 900s Kapedeene .65 
Gelvariess ire, id EE Sy “ a ts i ‘“ iugalecamikis ” BP Ay. . ae ee ry 
nstrument alone, y mail, anywhere in U. S., post-paid............cececeseeee seeee . 

- when wound with fine wire, ms Wetec, 4.75 


Md. 


Supplies. 

















The “Morse” Learners Outfit. 
S3.75. 


GREAT REDUCTION IN PRICE!!! 


THE “MORSE” 


Is a full-size, well-made, complete MORSE TELEGRAPH apparatus 
of the latest and best form for learners, including handsome Giant 
Sounder and Curved Key, and a large Cell of the best Gravity 
Battery, latest form. It is the best working set of Learners’ Instru- 
ments for short or long lines, from a few feet up to 20 miles in length, 


YET OFFERED! 
























THE BEST. 


‘Price, $3.75, complete with Battery, Book of Instruction, Wire, 
Chemicals, and all necessary materials for operating. 


You are SURE of Getting 





“ Morse ” inst t alone, without battery............0000::- $3.00 
Sno etn ae Wakais Wenery, eal ‘sewed with fine THE BEST THATIS MADE 
Pk SUSE as 3.7 
(soap pane ee 05 I IF YOU SELECT THE “MORSE.” 
‘ Morse” Learners’ Instrument, without battery, sent by 
SMEs bs Lab pbb awed apes Caneeede 0.0 6uKas BESS cone ccesoroc certs 8.50 


We will in every case refund any remittance made us for these goods 
(Battery cannot be sent by mail.) 


Inetruction Book FREE. 


Goods sent C. O. D, to all points if one third of the amount of the bill 
is sent with the order. 
Remit by Draft, Postal Money Order, or Registered Letter. 
Favorable arrangements made with Agents every where. 


if they are not found to be Entirely Satisfactory. 


J. H. BUNNELL & CO., 


112 LIBERTY ST., NEW YORK, 
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STEEL LEVER KEYS. 


The best proof of the real merit of the Steel Lever Key is to be seen 
in the promptness with which the jmitators come to the front. The great 
success Of this invention has caused to be put forward several varieties of 
absurd and inferior contrivances, which are in all cases loudly ad- 
vertised as “* Steel Lever eys,” because when sold under that name 
many persons will buy, believing them to be the genuine article. 

The genuine Steel Lever Key, J; H. Bunnell’s patent, February, 
1881, is manufactured golely and exclusively by J. H. Bunnell 
& Co., 112 Liberty street, N. Y. Its greatest advantages 
in construction are covered by the patent, and these especial advantages 
which have made this key popular in every part of America are not to be 
found in any of the poor imitations urgently offered as Steel Lever Keys. 
Therefore, if you want the genuine Steel Lever Key and do not wish to be dis- 


appointed with a worthless jmitation, buy only from the manufacturers 
direct. All orders should be addressed to 


J. H. BUNNELL & 60, 112 LIBERTY STREET, N. Y. 











THE 0. K. LEARNERS OUTFIT 





No. 2 0. K. SouNDER. 


No. 20, K. Key. 
The above Key is a perfect working key, The above Sounder is warranted to work well 
and has pure platinum points. rice, where any sounder will. Price, $2.60, C. O. D., with 
$1.45, C. O. D., subject to insnection: privilege to examine before paying for it. 


NO, 2 0. K. COMPLETE LEARNERS’ OUTFIT. 


The above Sounder and Key (either on one base or separate, as ordered), one full-sized Callaud 
battery, 1 lb. vitriol; 15 ft. office wire, book of instructions, all nicely packed and sent U. O. D., 
$4.50, with privilege to examine before paying for them. 

These instruments are neat in appearance, strong and durable. The bases of the key and 
sounder are iron, japanned, and nicely ornamented with gold leaf. The levers are iron, bronzed, 
and look as wellasbrass All the screws, check-nuts, binding-posts, etc., are of brass, nicely finish- 
ed. The contact pdints in the key are pure inum. The sounder magnets are full size, 
and wound to work on a line from a few feet to 10 miles without relay. 

If you want chea, instruments, send for my reduced catalogue and instruction book, free of 
charge. Will fill all orders the same day I receive them. Address, mentioning THE OPERATOR, 


A. B. LYMAN, 
39 SOUTH WATER STREET, - - CLEVELAND,O. 


THE ACME STEEL LEVER KEY, 


Price, by mail 








ithits 
nmr 


to all parts o1 
the United 
States and 
Canada, $3. 





HARD RUBBER BASE, TOP CONNECTIONS, NICKEL PLATED. 


The Acme Steel Lever Key is fast replacing all other styles of Morse Keys, and is now known 4 
thedest and most perfect key out pncee before the telegraphic profession. Thousands are in use, 
and we have yet to hear of the first instance where they have not given entire satisfaction. 


READ WHAT PRACTICAL TELEGRAPHERS SAY! 


‘* Unequaled by any other key.” W. H. C. Hargrave, C. L. Laverty, W. N. Gove, Joseph 
Christie, Joseph T. Wilde, Associated Press, Philadelphia. 


‘*Gives perfect satisfaction, especially during fast writing, as it will not stick.” H. H. Hami 
ton, chief operator P. & N. Y. C. R. R., Sayre, Pa. 


‘‘Best and easiest working key I ever used.” Charles R. Norman, Chester Oil Co., Philadelphia. 


“ More than pleased with it, best and neatest key I ever saw.” J. F. Book, agent O. C. R. R., 
Luckey, O. ‘Well worthy of the name, and you deserve the patronage of telegrapbers for 
supplying a great want.” W. 8. Burleigh, C. J, Waters, B. F. Reilly, Philadelphia Stoc 


** A good and perfect key.” J. D. Maize, with Drexel & Co., Philadelphia. 

“* Neatest and prettiest key I ever handled.” F, M. Saunders, T. C. & St. L. R. R., Wilshire, O. 
** Am highly pleased with it.”. A. J. Scott, Peeatonica, LI. 
“Tt cannot be beat.” J, A. McKillip, C., C., C. & I. R. R., Catawba, Ohio. 


“a Well adapted for fast sending and refuses to stick.” C. Kammeyer, Fire Alarm Office, St. 
uis, Mo. : 


** A first-class key in every way. We ws it to any other key and rome it as perfect.” T. 
W. Bair, A. W. Ford, A. G. Taylor, E. B. Saylor, Perry Chamberlain, D. F. Crean, C. H. Mc 
Connell, W. M. Higbee, E. W. H. Cogley, Thomas Tibbitts, Western Union Telegraph, Phila. 


The above are a few ef the hundreds of testimonials received. Send for catalogues and circulars. 


PARTRICR & CARTER, 


Manufacturers and Dealers in Telegraph, Telephone and Electrical Instruments. 
SUPPLIES OF EVERY DESCRIPTION. 


No. 114 South Seoond Street, Philadelphia. 


xchange. 


Hard 


Porcelain Insulators, 
LARGE AND SMALL, 


FOR 


Telegraph, Telephone 


D 





HKlectric Work. 


UNION PORCELAIN WoORSS, 
300 Eckford Street, 
GREENPOINT, WN. Y. 








itcost. If a person could not learn to be an operator after studying it, rugy BaD BETTER GIVE CP. Yours truly, 
A. L. Jamas, Tipton, Tulare County, Cal. 


misplace this paper and forget our address, and your opportunity is gone. 
MANUFACTURERS AND DEALERS IN 


No. 51 West Fourth Street, CINCINNATI, O. 











Railroad Ties, Paving Timber and Fence Posts for Telegraph, 
Electric Light, Telephone and Railroad Companies’ Use. 





The Michael Bay Lumber Co, (Limited) have on hand and cut to order Yellow Cedar Telegraph 
Poles, which will last from eight to ten years longer than white cedar or chestnut. Yard and 
office at Buffalo, Black Rock, N. Y. Standard poles, 25 feet, 6 inch top; 30 feet, 6 and 7 inch top, 
and long poles from 35 to 60 feet in car load lots from Black Rock, and by vessel loads at Lake 
Erie and Lake Michigan ports on the opening of navigation. Fifty thousand ready to deliver i 
April and May. Correspondence solicited. All orders addressed to 


A. A. COLBY, AGENT, BUFFALO, N. Y., 
Post Office Box 297 


Will receive prompt attention 


JOST) THE THING FOR TELEGRAPHERS. 
The Perfect Stylographic Pen. 


EVERY PEN WARRANTED FOR 

ONE YEAR. 

i” MONEY RET'RNED 

IF .NOT 
SATISFIED. 



































— 
















Price, 
$1.00, 


Sent to any address in the United States 
or Canada, on receipt of price. 


LIBERAL DISCOUNT TO THE TRADE. 
SEND FOR CIRCULAR. 


C.L. DOWNES, Patentee and Manufacturer. 


FACTORY, Newark, N, J. 533 BROADWAY, New York City. 











GEORGE WESTINGHOUSE, Jr., President. 
C. H. JACKSON, Vice President and General Manager. ASAPH T, RP >WAND, Secretary. 
HENRY SMYDER, General Agent. 


THE UNION SWITCH AND SIGNAL C0., 


PITTSBURGH, PENNA., 
A CONSOLIDATION OF 
THE UNION ELECTRIC SIGNAL CO., anp or THE INTERLOCKING SWITCH & SIGNAL CO, 
Of Boston, Mass. Of Harrisburg, Pa. 
SOLE OWNERS AND MANUFACTURERS OF THE ONLY PRACTICALLY SUCCESSFUL SYSTEM OF 


OPERATING RAILROAD SIGNALS AUTOMATICALLY. 


ALSO OF 

APPARATUS FOR OPERATING AND INTERLOCKING SWITCHES, SIGNALS 

AND GATES BY LEVERS, HYDRAULICS, PNEUMATICS OR ELECTRICITY. 
ALSO MANUFACTURERS OF 


FROGS, CROSSINGS, SWITCHES AND SWITCH STANDS. 


_ |” Plans, estimates and detailed descriptions, together with references to apparatus in prac- 
tical operation, will be furnished upon application. 





ROBERT PITCAIRN, Treasurer. 





Office and Works, Corner Fayette Street, Garrison Alley and Duquesne Way. 


s & Bro.: Dear Sirs:—Instruction Book received O. K., and many thanks. It is worth five times what 


EES I oP cE Se RR A EN OS 
By Mail, on receipt of 25e. in currency or stamps. 
ow TO BECOME A TELEGRA 
OPERATOR. The most complete illustrated 
Telegraph Instruction Book in the world @ 
. B. JONE: 


NOW! RIGHT! NOW! while fresh in your mind, is the best time to send your order, before you 


C. E. JONES & BRO., Telegraph, Telephone and Electrical Supplies, 


Yellow Cedar Telegraph Poles, 
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THE OPERATOR AND ELECTRICAL WORLD. 
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March 10, 1883 








SE LEPHON ES! 
‘or private! Latest, best ; always rel 


le; work 2 mites on cabie-wire. Ilius, Cir- 
culats free. Holcomb & Co., Cleveland, 0, 


S Seer ea seta WaItiNG at HOR- 
ay pm sy Ad Tictkasn | * 


rw w. HULTON, Stenographer, Pittsburgh, Pa. 
IMPORTER OF 











$21 or &. Sixth Avenue, New York. 


Telegraph and Telephone Poles 


(Cedar, Spruce or Chestnut). 
PINS AND BRACKETS 
(Painted or Plain). 


Construction of Tel. Lines. 
GEO. Q. DOW, North Epping, N. H. 


TO INVENTORS. 
I make a specialty of taking out patents for 


ELECTRICAL INVENTIONS 


References and full information by mail on 
uest. W.B. HALE, Solicitor of Patents. 
‘ormer First Ass’t Examiner in charge of 

Class of E'ectricity, U. 8. Patent Office. 

Office, No, 614 Bt., Washington, D. C. 


HALBer? E. Paine, STORY ‘B. Lapp. 
Late Commissioner of Patents. 


PAINE &* LADD, 


SOLICITORS OF PATENTS & ATTORNEYS IN PATENT CASES. 
Washington, D. oC. 


BOSTON AND SANDWICH 


GLASS CO. 


OFFICE AND SAMPLE ROOMS, 
MURRAY ST. N. Y- 
REPRESENTED BY 


Cc. E. L. BRINKERHOFF, 


BOOKS. 


Descriptive Catalogue of Books relating to 
practical science—90 pdges—and Catalogue of 
Electrical Books—12 pages—sent free by mail on 
application, 

E. & F,. N. SPON, 44 Murray St., N. Y. 
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just THE PEN FOR OPERATORS. | ai any poin 





Esterbrook’s Mammoth Falcon No, 340. 


LARGE ALL-WOOD PENHOLDERS TO SUIT. 
Sample dozen Pens and Holder 40 cents. 
THE ESTERBROOK STEEL PEN CO., 
Works, Camden, N. J. 26 John St., N. Y 


THE BUTLER HARD RUBBER C0. 
Electrical Supplies, 


33 Mercer St., New York. 


Manutacturers of 


Sheet Rubber, Rods, Tubing, Ete., 


RUBBER HOOK INSULATORS. 


Key Knobs Switch Handles, 
Magnet Covers, see Heads, 
indow Tubes, with Heads, 
Battery Cells, Batter 
And Specialties of any 





Syringes, 
equired 





SHORTHAND BY MAIL. 


No Misstatements. One Course. Satisfaction 
Guaranteed in every respect. Send 10 cents for 
specimens and terms. CLARKE, Stenographer, 
4637 Germantown Ave., Station G, Phila., Pa. 


Short-Hand Wri 
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red all pupils w 
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furnished raiiroad Dhers 
4 without one for 
services. Corres- 
pondence solicited. Call- 
sold. be ae ap in- 






Send tor rCOLLEG 3 
PORTER and caligraph eteculans to W ® G. CH. ree 
Oswego, N.Y. 


TELEGRAPH AND TELEPHONE 
POLES. 





Austin Railroads. 


Electric Light, Railroad, Telegraph and Tele- 
phone Companies supplied. Prompt delivery. 


HENRY C. RIPLEY, 
CEDAR T 


EAST SAGINAW, MICH. 
LIGHT POLES FOR TELEPHONE LINES AND 








a 





BGRAPH POLED | ps 











LONG POLES FOR CITY USE CON- 


STANTLY ON HAND. 
50,000 Split Cedar Posts on Hand Ready 
for Immediate Delivery. 


BROWNLEE & CO., 
Detroit. Mich. 


WHITE CEDAR 
TELEGRAPH and TELEPHONE 
POLES AND CROSS ARMS. 


We are prepared to furnish White Cedar Poles 
and Pine and Spruce Cross Arms, all lengths and: 
sizes, and in any quantity, be pres tae on cars or 
tin New En d at short notice. 
Contracts taken for the building and equip- 
ping of cecaregh and saleptions lines anywhere 
in New England 

Correspondence solicited. 


BARNES & SNOW, 





| handling of mens 


ESTABLISHED 1859. 


PLATINUM. 


H. M. RAYNOR, 


ting 25 BOND STREET, New York. 


STANDARD 
ELECTRICAL WORKS 


_ @ormerly POST & CO.), 
CINCINNATI, O., 
LICENSED MANUFACTURERS OF 








A FLORIDA 


“SEA BEAN” 






ighly polished, with your Ini 
tial or Society Emblem beau:i- 
fully engrav 
age paid, for 25 cents. 
GEORGE UIBEL, 
Manufacturer, 142 Fulton Street, New York. 





* Promoters ald Brokers 


65 BROADWAY, N. Y. 
Electrical Stocks a Specialty. 








WATCH CHARM 


on it, sent, post- 


American Bell Telephone Company's 


Magneto and Electro Call Bells, etc. 
‘MANUFACTURERS OF 
all kinds of 
Telephone Instruments, 
Bells, Plugs, Switch 
Boards, Annunciator 
Drops, Spring Jacks, 
POST’S MAGNETO EN- 
GINES 


for Switch Tables, 





én e* and dealers in all kinds of 
; Teleph s lies 
65,000 25 10 60‘eet, No. | Qualiy.| AINES BROS. aa 
These Poles are Live Timber, well seasoned, J in stock and for sale at 
and in every w ay desirable. y ot te on line Lowest Prices. 
of F. & P. ack, Div. M. C., . & Galvanized Line Wire. 


all numbers; Insulated 
Wire, all numbers; Insu- 
lators and Brackets, all 
sizes; Batteries, all kinds 
and sizes, at Lowest 
Rates. ‘ 








CLIGHT 
SCTRIG SUPPLIES. 





cre 


Ps i03 Le NemyORK 

















As Foreman of Electrical Manufactory 


A THOROUGHLY COMPETENT 


EHLECTRICIAN, 


/Experienced in the manufacture of all classe 
of electrical instruments, and accustomed to the 
Only those -with. the best-of}. 
references as to ability, character, etc., need 


apply. Mention age, experience and salary. 
Address GENERAL MANAGER, 


Care THE OPERATOR AND ELECTRICAL WORLD, 





P. O. Box 493. BANGOR, ME 


No. 9 Murray Street, New York. 


POST’S STANDARD MAGNETO BELL. Open. 


FULL ASSORTMENT OF 
TELEGRAPH INSTRUMENTS. 
Agents and Managers of Exchanges are re- 
quested to correspond with us before purchasing. 


i= We call special attention to our new im- 
proved Post’s Magneto Call Bells. Samples 
sent on application to agents and exchanges. 


s|STANDARD ELECTRICAL WORKS, 
CINCINNATI, O. 


THE PATENT 
Telegraph & Light Section Hand Car. 




















G. W. HUBBELL, Pres. THE AM 


priority over all others inthe United States. 


Proper references should always accompany 





Character. 


ERICAN | 


ELECTRIC STORAGE COMPANY. 


The patents and inventions owned by this company, including those of NATHANIELS 
KEITH, cover the fundamental principles in the manufacture and use of what are known 
as Secondary or Storage Batteries, Accumulators, or Electric Reservoirs, and have 


Our Reservoirs were invented some years since, and then embodied all the essential features 
of the storage batteries or accumulators of the present day, 
of priority of invention with Faure, Brush and others. 

We offer for sale valuable territory rights in the United States. 

Responsible parties can make favorable arrangements with us at the present time; perhaps 
more so than when the work is more fully developed. 


We are now contesting the questio 


applications. Address all communications to 


THE AMERICAN ELECTRIC STORAGE COMPANY, 


792 BROAD ST., NEWARK, N. J. 


F. T. FEAREY, Sec. and Tr. 


nm 








Our New Two-man Car, lately introduced on a 
number of prominent roads, is giving entire satia- 
a ull Descriptive irculars sent on applica- 
tion. 


GEO. S. SHEFFIELD & CO., 
Sole Manufacturers, 
Three Rivers, Mich. 











THE UNITED STATES ELECTRIC LIGHTING COMPANY. 


EQUITABLE BUILDING No. 120 BROADWAY, NEW YORK. 


Complete 


This Apparatus Combines the Highest Electrical 
Efficiency with the best Mechanical 


Design, and is unequaled fur 


ECONOMY, SAFETY, 
SIMPLICITY 


AND THE 


GEO, W. HEBARD, President. 
M. HARTLEY, 
A. P. STOKES, 


Systems 


QUALITY OF LIGHT PRODUCED. 


Estimates Furnished on Application. 


CHAS. R. FLINT, 
Kk. B, MINTURN, 


of Arce 





and Incandescent 


Electric 









ARC LAMPS, 


Lighting Apparatus. 


DYNAMO MACHINES, 
ELECTRIC MOTORS, 











NCANDESCENT LAMPS, 
STORAGE BATTERIES, 
CARBONS, Etc. Etc. 



















L. FITZGERALD, 
W. T. HATCH, 


J. H. HUBBARD, 
T A. STEWART, 


Send for Illustrated Catalocue. 


L. E, CURTIS, Secretary. 


HENRY DAY. 
L, E, CURTIS, 











